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REVERENDISSIMO 

ATQVE SERENISSIMO 

PRiNClPI AC DOAIINO, DN. 

MAXIMILIANO, 

ARCHIDVCI AVSTRIjE, DVCI BVRGVNDI^, 
Styna? , Carinrhia;, CaroJoJa?, &c. Comici Habfpurgi, 
Xjfrolis , 5cc. Ordiois Tcucooici Suromo MagU 
iiro, &c. Doraino & Principi fuo 
clcmenciflimo. 

Lr e r nuncagtturanntu> ArchiduxSe- 
reniflimc, tuttfitmis Aquilx Tuas 
alu,tuguad Tjroltm dlpinu faltcifitme 
incubantt,ouutn quoddam c&lttus alla- 
pfitm ^magno cjuidem aufit , Jed cuerttu non mtntu [e- 
. undo fitbmifi. Illa entm obuto tllud acceptu finupro- 
tmus recondtdtt ^plumuc^fuu molltfiimuab omnipc- 
nttus inturta cauttfitme protextt, f$ eo vfifc propttio 
calore tenerrtme foutt , cjuoad tn <valentem excreun 
puilum^cjutmodb dun* Solts pertclttandttrgo, inpatc- 
te* atbert/e rc«ionu anhelat campos, (iWfyfefeltbraS 
momenfict, SercnitacemTuam//£/ pr&fcnttm quanu 
maxtrne exoptat : nam Solem Ellipticum turbtdo 
contemplart ccelonon datur 5 ?j$ cjut hancmeam elucu- 
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brationem velfemifopito cerebro.vel male Ituenti ocu- 
lo adtuerit, tenebras f£ nebulas fibi tpfi accerfet : com- 
ponet omnem intempertem Tux humanicatis reni- 
dens tttbar , Tu£ beneuolentiae lcntfftmc ajptraw 
anra : cjutbtu fretus 9 pertculofam qindemi non tamen 
Phacthont is tmpctujngrcdtor vtam^ cjtua tta vts, 
vbluntatiTua: prompttfitmumorcm gero,fotemfy tta 
habcms coirceo^i curuata , dutpfum modcrorceruu- 
cc,non extenfoadeHertendum'proruat collohcurfumj^ 
fubtnde remoror^ ne verttgthem cauffet ; cut dum tm- 
moror dtntius^ f$ eleganttorej,enucicattus hatsdpau- 
lo,vt ppt,nor,tuxta meastnSolc Elliptico promtfito- 
ncs,expltco phaleras, omntbus cjtitdem fiertd me cupto 
fatiSifedvtxffsroh Tibi attt tn prtmvrjvtt adcjfefem- 
perexpeto,tta fttn opelUhutus tenuttatem oculos con- 
ucrtojnultu dtfftdo^ fi in ClementiaTuam<*/z/w#wf 
conticto.omnia mtht polltctor.Htcfactt vt rem digni- 
fateTua multo minoreattentem \ ^fibeneficta tmmc- 
faaXc.velprtuattmin me,ve!tn $oc:' m noftsapnbhcc 
coHata reputo y vt antmttngratt vtttum effagiam, non 
tatumhanc ff?ortula,fedmeipfum tot ttm Tibi debeo\ 
quttum mtht redditusvidebor,cumdTc officia noflra 
clemenfisme acceptata tntellexero. Ingoljiadtj 16. Au- 
gu(lt 9 t6i7. 

SerenitatisTu* 

dcHQtifiu/iHs inChri/!o t 

Chrijlofhorm Schcintr* 






A D LECTOREM. 

L L I ? s i N reicninfcun^ defc8um,Amice iec7or>afudGr.i- 
i figntficarc , anelor in frtmis cffe fotesi multo iocuflcttfii. 
3 w«* , Artfinteits 2.- Ethtc. e. 0. To JV * ptnrn tir 

* wi^GoAfc £ t fta i^wr j * j/* autem mcdtumquiddam esi , 
ier nimittm & famm. Mathemattci quidem snttqut, vocabuium hoc 
fuu vftbus sftantcsy omnem eam fignram , qua imfcrfcftionis ahqutd 
fra ft fertbat , .1 ut ifftm fotius imferfeclionem iffius , E/Ttffin dtceOant} 
quo fatlttm esl> vtflana quacun^a circult curuitate non multum dtfcre- 
pantta , hocnominc veuirenf, vnde Gcomctr*,vti afud Arshtmcdcm, 
'Afolhniumin Contcis, ejr Screnum in Cyiindricisfecltonibuseslvtdcrc, 
idfccultari qusfi quodam iurt~> , in obltquam coni totiusfccitonem tran- 
lulernnt. Sednos mcdto incedcntcs tramitc, hoc Soits Metcomm Klli- 
}fi n affellauhnus , nefy generahfitmo ilh vft fenfu> quo rei cuiufcufy de- 
feclus denotatur:nefy freffo tlh ftgntficatucotcnti,quo vmformis tantum 
a circulo abfceffus froditur: nomtnauimus autem Solarcm , vt ferhoc, 
cxdiiarum EHtffeoncenfu cximcretur. Eftenim hsc Ellipfis, coni ra- tvrcribi- 
diofiadifco Sol?sconfpicuo,inconuexam Atmofpbarrac fupcr- ™*^] ? 9 
ficiero eiaculacio, & mucua quardam acqueobliqua eoruodcm» 
incerfc£rio,inocuIum velaltud punclum incravaporespofituro, 
fcfr.ic*tc prorenfa. Et quatenus quidcm hac feclio conuexam vaforum 
fsttremitstcm tnfidct, eatcnus altitudo etus y iongttudmcm froeerttate^j 
Jfiferat i at vero frout rcfrada in funclum sltquod coit,fcu ocuit y ftu(pc\ 
culiaut charta in obfcuro obtenta, (ictongitudo exccdtt aititudtnem, tdfy 
inaqusli faffu, frout videiicct magna veifarua Rtfratitonis dtffercntta 
inte nenertt. Oua omnia attente conftdcrantt,haud agrc fitnt obuta.Su* 
ferficus entm SfhsricaJ qnaiem inextremitate Vaforum conftttutmm ) 
cylindritm conumtte obltqne ftnetrans^ feclioncmfacft circulo fibttnfcrt- 
fto Ungiorcm,circttmfcrtfto brcniorcm : qttaiem Atmofphara in conum 
foiarem,vei hic tn tlltus conuexitatem e \farte rci introducit, ^ua qni- 
dem imfrefitOiVt fhjfice loqitimur,foftquam a reliqua coni folaris fortio- 
ncvltcrimin frofundnmvaforumdeuthttnr ,i$a radtorum wfrxcltone 
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tenfidit, vthreaioripfius axis tongioremanteeat, tton veritatefed app*- 
rent'tA,eonividcticet inftcxione caujfata\ & hanc McramorphofinL. 
indigetamus Ellipfinj at que dehac animm cH agere yoriginem , eaufi. 
fAm,modttm,effcclum ipftus,& multa independentta indagare. £ua pro~ 
tnde Phafisyficut ab Etttpfi ApottonianA,figurA conformitate non mttltum ' 
abludtt, oculo tudtce j tts fi reliqua inter je contendamus,ab ea plurimum 
Compara- tbhorret. Jtta enimvntuerftm tracJata, ab cmnt ccrta materia firfe auo- 
attj^Gco* CAt * ^ } * e ca ^ e ft^ fegtonis itmites non excedtt : ittam tnens imaginatu, fe~ 
■ctric^El cundum naturaipftus exigentiam ,efformat : hanc folares radu,& conglo* 
lifices. y dtA va p orum UmtA6 mutuo concurfu } naturaduce , effingunt\ tlUeH 
planx, hac SpharicAfuperficiet cumconofeclio : Ula dtrecle , hacrrfiafte) 
vifitur : itta fimptex, hac etttp/is mtxta pottus csl cenfenda : t/ftfiabitisex 
natura fua, hic continuu vtctfiitudinum vartetatibus obnoxiamaoet : iL 
lam obtutus neevariat fttu, ne^transfert ioco\hac fccundum fpcctanttu 
oculos multtpltcAtur , ncq f eadem cojpcftuialtcrius fefe crcdit\tmo in mo- 
mcnta etdem octtlo fefe , Proteo mutabtltor , transformat : tttam effingere 
potes animo vt placet ,• hancoctdis intueri nificcelofereno> id^manevr 
vefpcre ,vtpturtmum,nonpotes. J£uax ob res, Amtce Lcctor monendu* 
eras abinttio,vt etymologidrationem perciperes , ne ettipfi Apottoniam 
quarcnda frttftradefitdares ,fcd hac Aftronomica vclOptica contentus efi 
fes : & vero te futurum omnino confido ,fico quo tgo hdc candore profero % 
tureceperis animo, 

K^ib ouo cjutdem huic Phcenomeno appettationem indere , Animo at* 
riferat : fed quia duo oui apices inter fefunt femper difumites, venter au- 
tcmcircumauafyAquatiprotefwneintcrambosprotubcrat\contrartuau- 
tem in Solis contorftone cuenit \nolut fpeci 'acutum attijsimum , ad humttem 
mtnutfy conncntentem nomenctaturam abttcere. 

De cuius apparittone, muttu nunc annis fiabttita, tefttbus confirma* 
da,miht non arbttor efje taborandum ; nam dies diei fub ortum eruftat 
vcrbum,& nox noftt fub occafum Sotts fcientiam hanc indicat j quam ne- 
mcnon addt/cit , ntft qui ocnlis caret , nemo nonintetttgit ,ntft qut/pon** 
tefurit : aperi ocutos ,& vtde j &ta/em huius mtracntt tefiem 
Acqutres, quaiem tu omntum maxime requiris,cut om~ 
tuum multo maxime crcdts, VaU& fiuere. 
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PLAVSVS PVBLICVS 
A VCTORI, 

OB INVENTAM ET ILLVSTR ATAM. 
Solii Ellipsih datvs. 

Vanauam Mithriacisc*/? c ruda lieentid fdcrie % 
In % fuum nimium fumit yft / P E rs t a S o L E M > 
Dum puUhrnm Carlorum ocuium, Pdtrem£ Diei 
Ore a Leonino monfirofumpingit, efr iflum 
Tdm terfum % nitidum^ Deum, tam crinedecorum, 
G)m nullum prater radtos in frontegdterum 9 
i\ec dtadema tulit, curta anguftaj^ Tiara. 
Induit inuitum % iuflumj^autlura dotorem, 
Hon minm indtgna proponit Imagine L v n a m ; 
Tdm compta in Cceto esJ % bic forntd exprejf* luucnci 
Ridicutefrdtri admugit cornuta Leoni. 
G)iu fi non pudutt ludtbrid fingere Perfte, 
Erubuere omnes in ccelt forntce fieffd j 
Reginam Regem^fuum tamturpiterinter 
guadrupedes s certe meritosmeliora, videri. 

gualucunfy futt tdndem hxc iniurid, tonge 
Pim tamen tn fotum Bibyton fuit impia Ccelum, 
£u£matutinmn,pulchrumj { aflumtnc Phcebttm 
St quando veflet propria exfcripftjfe figurd, 
( Quidpotefimpltcim? ) Ntltprope ttttora b Loton 
Depinxtt ; rudtt hdc, minimi/fo drbufculd cenfm, 
Cutmnecfrufttt Satyrm % necgattdeat vmbr*\ 
Diciturduncomi certifiimd Sotu Imago : 
Etpaterer,fific Piciorum degregefungm 
Deltret, Sotam docla-s fimulare Cuprejfum ; 
Sedfddt hc Ba uy lok, necvjtlterrdfe viden. 
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I Ficxiat 
HicrogL I. 
ji. ex fto» 
clo &The- 
•pkrafta. 



Qnid Soli& Loto? quafandem ett fabula ,Grdcam 
K^Afitmnlare Fa b a m cum tanti Itimtne dtfct f 
Lotos €um tenebras noclurnd tfpcxcrit aU, 
K^Atqucfuam late frofcrpere fenferit vmbram, 
lMox quafi vicind& hyemes, Boreamg^ niuesj^ 
Frdutcteaty metuit foltUypatultim^ vtrorem 
Contrahitinrugts, ejr tota fltcatur tn arcum \ 
Donec Leucothbes ignefcere purpura Coclo 
Carferit, ejr rurfum radtu folartbus tcla 
Explicat obftura contrailos nocle c&ftllos : 
Hacigttttr miferam fremit inconftdntia LotON > 
Sed Sol tmmoto femfer nitet atircus ore, 
\^Annorum £ vices, rjrtot mtraculx mundi, 
Vultu hilart rofius vtdet dternante tttucnta ; 
2(u//a tllt in ma/asfcr tot iam fccula ruga, 
Ncc cani in frontem potuere irrefere crines : 
Httnctamen JEgy?tvs potuitcomponereLoTO 1 

Hac ego cum turba, qtt& frimitn limine Ccclt 
Subftflens,tantum Lun&dt/pendta vidit y 
Huicvnimaculas ejr cornua credidtt igni, 
Et metamorfhofes rjr menflrua dccrementar 
T^emo altis qnidqnam turbarifenftt in aftru, 
Saluafy vifa fuit rejpubltca ConfkU Sole. 
Hmc itpptreolim veldeitrare Canofum 
Credidtmus, Solcm dumpingtt imagtne Lot r. 
• Sedgrex c Brachmanum faptentior tncnbat vni 
Hutc fitidtt, huic oculos vigiles, huic dedtcat annos,, 
Vt fotem in rttgxs angufta fronte coaclam 
Cernant : qttot nud&v aiuit quondamlndta turm&n 
Cymnofopbtft Arumi *quot mttlta magnm Iarcha 
Emiftt contra Solem ftatura ? quot ipjis- 
Vtx conccffum aquiliiy posl centum vt forfitan < v n 0 s 
ln Solis vtdeant altquid. variabtlc d/fco. 
S&dmifcricaltda maU dum torrcntur arcnaf, 
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re )per theor. 5. in fcholio ad propof. 11. 1. 1. Theodof. apud Claui. Tgicur o- 
mnia folarispetiphcria?punt5ta,inarcu fcmicirculari ad vnam Altitudinis par- 
tem fito,dcfumpta,a Zenith inxqualitcr abfunt, omnium roemn c ima Altitu- 
dinis abfis, minimefumma, &r. Qua de caufla ab hifce pundis radij in Atmo- 
fphrricam fuperficicincidcntcs.fatiunt ocs iiiarqtiales obliquiutcs,& maiorcs, 
qut a punftis progrediuntur, quarfunta Zcnith remotiora: vndc fltillacciam 
amplius rcfringi : ergo omnium maximc refringitur abfis ima, roiniire fumma. 

£t quia hz omnts dimcnfsones, Altitudtnem protrattanun Zenith fc- 
c;«: 1 hinc fit vtcxtra Zcnith iuxta hanc inccdant verfu> hoi izonicm, & qu* 
in cauam circuli folaris pcriphciiam procrdunt , omncs fcctnt Longirudincm 
Solis, qua* vcrb tamum in conuexa, cxtiaSolem protra&a*,fttant]iiKalorig:- " 
tudinis folaris protrafta: c quib. tllicitur iQas.^phs cxtra Zcnuh pofuidimen- 
f; u nes,dfc quidcm obliquas & mcdias quaii intcr Altitudinc & Longitudinero, 
multotamen magis ad Aicitudinum naturaacccdercquamad Longitudinum; 
qubd ab his maxime, abillis minimc difiungantur: eum maxima Solis longi- 
tudo,fit eiufdc tantum diametrus.roinutorQ fummum 36 Vndc Solc a Zenith 
rcc cdcte,anguli quosad Zcnith factos,Longitudincs folarcs fubtendunt.fcm- 
pcrfiunt minores ; qui verb ad longitudines cum mcdiis dimcnfionib* cfficiun- 
tur, fcmpcrmaioresrc&isqucviciniores. Equibusfequitur, longitudinesSo- 
lis, quando SoIaZcnith propcabcft, patiquidcmaliquam rcfra&ionem, fcd 
ob incidcntiam fccundum longitudincm mioimc obliqaam, ( vtpotc qu* 
vltra iS.minuta nunquam rcccdcrc pofTit a perpendiculari,fccundum longitu- 
dinem ) ideoque minimc fcnfibilem ; quz multo minus roinufquc fcntictur, 
cum Solhorixonti propinquat , quod fempcr rrinus rornufquc obliqua fiat fe- 
cundum longitudincm iocidentia ,cum perpendiculans linca, radiisincidcn- 
tiar femper propius aceedat fecundum longitudinem ; contrafit inaltitudinis 
dimcnflonibus ; a quibut radij incidentia* eo obliquioresaccidunt in Attro- 
fpharram fccundum altitudiniscrrculos, quo SoIaZcnith ampliusdifceflerit: 
vnde conlcqucnscrtifccundum d altitudincm magisrtfrmpSolem.quam fc d s*l t»tm 
cundum longitudinem. Qutnta porroSoIisa Zcnith remotio, fi-nfibilcm in ditf<, m ncr 
jcrat rcfra&ionem , ncc dum pro ccrto compcri. Tcrtius ccrtc nunc ag'tur & 
annus quo pharnomeno kuicintcndo, & Solis a Zcnith ad quinquagefimum h " rr, f m ~ 
gradumrcmoti ,fenfibilem refraclionem , liccthuicrci mteottHimut, BM nn ^ j T» 
aniipifci potui. Sumroa vctb Solts fupra horironccm cK u j t i c »,*«.. I > qti., huiusre- 
fra&ionjs fenlum aliquem caperc licuit, fuitinter jo. & 40. Quarca-maiorc 
a -I minus. S altitudinis rcfratfho in tam obliqua Solisinctdcntia , qua rantam 
aZcnith diflantiam fcquitur,gradnum vidrlicct je.non fcntitur ; quato minus 
calongitudinisfcotietur,quar oiirurc tantillaobliquitate, quamg ; gnic radius 
mquc jk! racdium gridam a perpcadiculari reccdens?£t fi SolisioZcnitb lo- 
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catifecundtiro longitudinem refra&ionon fentittir, qnantominnseitn.cum 
femper minorexiftat hxe fecuadum longitudincm refractio, quonuior j Zc- 
■ithabitio? 

COXCLFSIO ir 

Sol Horizoncalis, qua parcein borizoncisplanocft, in folis, 

quzfunc Alcicudinuna , dimeafionibus refringicur; qua parto 

excrahonzonciseftplanurrj, in folisdiraenftonibus refringicur, 

quajfuncfccundura Alcicudioem. Membrum Coocluftonis vltimum 
«onltat e modo dicVis:primum ex eo euincitur.cjtiod plana verticalia pcr li ngu - 
Ja longitudinis horixontalis pumfti tranfeuntia , (Int plana Altitudinum , ideo- 
cjue communes illorum oum circulo fotsri fac"tar fe&iones, funt dimenflones 
alcicudinum, idcocjucin ipfis & fecandum ipfas Sol rcfringitur. 
Exhis fequttur, 

i. Solisin Zenith pofiti, omnia pun&i rcfriog» , prarter id, quod cum Zc- 
nith eoncurrit : extra Zcnith, omnia femper. 

i. Solis ioHorizonte pofiti fecundum Longitudinis dimenfione«,nullam 
accidere rcfracVonem : ipfasque longitudines lecunJnm fuam extcnfionem 
iionrcfiingi, feruant enim eandem abfque vlla quantitatis variationcmagnitu- 
dinem, non autem loct vel fitus, vt dicetur cap. 17 & feqq. 

3. Solis extra horizontem pofiti, omaera dimenfionem refra&ioni e(Te 
fubic&am. Nam de Zenith conftat ; vbi totus Sol maior aut minor euadu ; fi- 
tntli ergo proportione de chordisarcus ipfius fubtcndentibus cftratiocinan- 
dum. inter Zenith & Horizontem , clarum cfl dc altitudinrbus & chordis quas 
fuot fecundum altttudinem, omncs cnim hz minuuntur, vti in fcqutmibus vi- 
dcbitur: at dc iongitudinibusSoliscontroucrtitur, quasquidcm,fcdinfcnfi- 
biliter rcfracYionc imminui oportet , ob obKqmm linearum fccudum altitudi- 
ficm cxtcnfjrucumiifdem fc&ioncm^qurinhorizontcrc&acfTicitur: vnde; 

4. Qiundo Sol centro fuo Horizontit otidct , Altitudines folares iaccnt 
inplanisvcrticalibus. 

DlGRESSirNCVLA. 
Et harcquidem in generedcSolisrefra&ionedicta funto. Anautemea- 
dcm de coelo & aliis fidcribus affirmari ponmr^Quxftio eft.pro cuiusfuccin- 
Aarefolutione fir, 

1. Affercio. VcSoI,icafinguIacocli punelarcfriogunturin 
Vaporibus. Ratioeuidens. Q^ia fingularcrum vilibilium ponfta, 11 in mc- 
«u diucrf* pcrfpicuitaus radiant,rcfr a&iGicai fubcuotiittpii c wli pun&a om- 
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Rra&tingula, funtvifibilia,quiaiucecoIluftrata, patctinaquis, cccliimagi- 
ncm reucrbcrantibus ; crgo cum cofdcm vaporcf , quos Sol, pcruadunt ; candc 
ncccfTido fomuntur rcf j&ioncm. 

2. Affercio. Omniaccelifidera, vcSoIin Vaporibusrcfrin- 
guncur. Piobatur i. Quia omnia radios fuospcr vaporesvtSoladnostra- 
iiciuntj&luntfft»mfigura:,vtSoi,globofa:. Ergo, fcc. 2. Conflat hocex Lu- 
na, vr patetex SolcEI!iptico,adinitium. 5. Hoc idcm in aftcrifmis notatur, 
vt oflcndetur cap. 2S. n. 10» 

3. Allcrtio. Etiam eacoeli eorpora.quarad nosnon Iucidos,fcd vm- 
brofos proiicunt radios , idcm quod Sol in Atmofpharra patiuniur, Probatuc 
hoceuidcnti Macularum Solariuro cxpericntia ,quz, vtin Solc Ellipticopag. 
29. cfl vidcre,eandem quam Soi .coitionem oftcntan t : in Sole tamen non funt, 
ncque puros radios, fcd obfcuras fui fpccics in vaporcs eiaculantur. Scd k Fa* 
cular Solarescidcm viciffitudini patcnt.* 

E quibus euidcns cft,oron:a quar dc Solari Rcfraclionr haiftcnus funt de- 
monftrata : etiam in ccel» fingula pun&a , & quarlibct in ccelo verfantia corpo- 
ra transferri potTe. Nunc ad Solem reucrtamur; & quia Rcfractionis fpecies 
cMdupiez; alia, in qualinra Rcfraflionis appropinquat ad liaeam pcrpenJi- 
cufarcm, quarcpunfto refradionis fiuc incidentia* , fupcr fupcrficicm Rcfra- 
clionis erigitur : alia, in qua ab cadcm pcrpendiculari aroplius difcedit; vidcbi- 
rous vtra harum, & quantailt Soiis Rcfra&io. 

SOLIS REFRACTIONEM ESSE AD LL 

NEAM PERPENDJC VLAREAi. 
C A P V T XIIL 

Tundtmentf. 

ANccquam cmfum mcum profequor, cx Opticorum rccepta do&rina & 
folida phiIofophia,fequcntia pono fundamcnta. 
1* Rcfracljonem cautfari pocuTimum ab obliqua radij ah> 
obicclocmi/li m fupcrficicin rcfringcnccm incidencia. Namra- 

diusadeam re&u$,irrcfra&ustranfir. 

2. Corpusrefra^liuuri alccriuscflcpcrlpicuicacrsquam fitj 
id, io quoradjusincidenciaffubicclacur. (Acmofphatra. 

3. Corpusrcfringcns in noflro propofico cflc vapores, fiu« 

4. Hanc Acmoiphanacflcdcnfiorcm, iupcriccTtis ccelilim> 
pidjjTimi plagis. 

5. ^laucAcmofphitiac/Tcfcrrxconccncricl D 2 Hanc 
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# m Haac Acmofpha?ram,nequeconcinuameffe,curofuperio- 

ribuscceli rcgionibus, ncquc valdc dltam. 

Qjromniiccommuni omnium ferme Opticorum& Aftronomorum 
fcnfu&docVinadcfumuiuur, fatisquemanifeftisexperientiis & rationibusfir- 
mantur. Nam eontinuitas tollerct omnem diuerfitatis incidcntiam ; 5c altitu- 
do magna, denficatis diucrfr fcnfuro ; excentricitas autem, conformitatem re- 
fra&ionis, in omni ortu &c occafu,tam rftiuo quam brumali ; pcrfpicuitas item 
rariDr,iut< o Jucerct SolU rcfrj&ioncra a pcrpendiculari, & coufequcntcr ciuf- 
demdiduAionem fccunduraaltitudincm ,vti poftcadirius vidcbitur: contn 
qur tamen omnia , manifefta militat experientia. Quibus pofitis confideran- 
da eft diuerfa oculi fbtio in A tmofphrra.au t enirm in lu perficie eiufdera , aut in 
craffitieexcra centrum , aut in centro collocari potcft, fccundum quos ftatus, 
-sTuz etiam ponendej funt conclufiones. 
inct.r. Dicocrgopnmo. Oculusio fupcrficieconuexa Acmofphxras 
conflicucus,camdiu vidccfolcm irrcfrac"tu,quamdiuisfupra pla- 
oum, quod per oculum cradu&um fuperficitm Acraofphaera: 
cancum cangic, iooculura afTulgcc. Ratio: Quia radij foiares omnet 
ad illtsd planum funt inchnatt , & in vno diaphano cum oculo. Quampri- 
mum vcromfraillud planura, coni folarisradij defcenduQcrc- 
fringuncur. lUtio: Quiafuperficicmfccanr,vt«i6.I.j. Eucl.fatisdedu- 
citur. EcrcfringunturadpcrpcndicularenL*. R.atio: Quiamcdiura 
perquodinoculum pertinguntradijr«fracti,cftdcnfius. EtUccquidem ocu- 
liftatiopoffibiliseftquidcm, fa&o tamcn vixcontingit: an autcminaluflimis 
montibus locum inueniat, in ambiguo hrrcr. 
€*mci. §, Dicofecundo. OjuIus incra Acraofphsraro cxcraquecencru 
ipfiusconflticucus, id quod nuacordiQariecoacingic , Solcm v- 
bicuoque confpicacus, refraclum vidcc ad pcrpendicularcnu. 
Ad perpendicularcra quidcmj qtiia radij permcdiumdenfiusinccdur, 
cpcft Atmofphira; rcfraclu vero,quiaobliqucinciduntincandcm. Q^od 
ficdcmonftro. Nullus radius folaris a quocunquc punao fuperficiei Atmo- 
fphrricradoculumcxtraccntrum Atmofphrrr pojitum.traic&us, fiin dire- 
&um pro Jucatur , tranfit ccntrum Atmofphrrr , prrtcr vnicum verticalem ; 
pcr pronun *. 10. L i. Eucl. apud. Clau. Ergo nullus cft ad fuperficiera Atmo- 
fph rrr recft js prrtcr vcrticalem : qnod hic folus fit pcrpcndicularisad cindcm, 
pcr 4, L 1. Thcod. & dcfinit. 5. L u V-.tell. R.cliqui ergo omnes funt obliqui , flc 
«onfcqucntcr aJ oculum vcniunt rcfracli. 

Dico 



COELESTES. i9 
Dicotertio. Oculusin ccntro Atroofph.TrapIocacu§, tocurru cW. 

folcmadmictitirrefraclum. Ratio: Quia omncsradij in centrum At- 
mofpharra: dcfccndunt, omnes igitur funt perpcdicularcs ad cindcm ; nulli igi- 
tur obliqui i nulli igicur rcfrjcl onis capaccs : totus crgo conus folaris direftus 
eftinoculum;cocuscrgo Sol irrcfra&us. Etficconftatomncm injxac nego- 
tio rcrra&ioncm ficri folitam , cftc ad lineam pcrpcndicularcm, proptcr dcnfi- 
tatcm medij fecundi, & radiorum aliapfum obliquum. 

C 0 R OLLARIVM 1. 

Exbac demonftrationeconuincitur, dcfitatemmedijcuiufcunque nudc 
fpc&atam, & folam acceptam pcnitus inefficacem eflead refra&ionis ncgo- 
tium. Scd requiri obliquam fpccicrum incidcntiam : vndecum oculus a fupcr- 
ficicArmofpharrarfcmper magisremoueatur.quomagisiftius denfitatisSph.rra 
ampliatur, fit; vt fi adcoelum Lunz vfquc dilatctur Atmofpharra, nulbm fcnfi- 
bilem ficri rcfra&ioncm propc lit ncccifnium, cum tota tcrra rcfpcclu Sphaira; 
Lunaris, rationem quadamteous centri ipfius obtineat, & ob hanc cauflam ra- 
dij pcr cam dclapfi a Solc , non multum fint obliqui. Ex quo vlcerius cft confc- 
quens,adrcfradioncm hanc requiri fccundi diaphani, facis humileatcrrafu- 
pcrficicm, cum quaaliaalu^ueconiuncv dcnfuas aucraritas, non parum pof- 
ficadrcfradioncj. 



COROLLARIVM 11. 

Amplius ex demonftratis fequttur. Hnncquem infpiramus acrem, aut 
arque denfum cflc atquc Atmofphxram ; aut ccrtc non multo rariorcm. deinde 
dcfiorem cflt multoiquam fit aura fuperior Atmofphxram circumpIexa.Nam 
Q fpiricus noftcr purion illius aurar fubtilitatem & perfpicuicatem peromnia ad- 
gcjuarct,refrac5tionis fenfus nulius euaderetpropterea, quodradiusrefradus 
tantum recederct a perpendiculari in noftro aere,quatum acccfiflVt ad candem 
in Atmofpharra. proprcrarqualem vtrinquc tam dcnfitatcm , qinni incidcntiac 
obliquitatcm,ad fcnfumfaltcm. Vndc impoffibiIccft,noftrum acrcm fupcrio- 
riactlicri raricarexquari. 

Qnod aucem tdcm nofteracr,aut tdem fit quac Atmofpharra, aut denfitate 
ab eadem non diflferat mulcum, conficitur tx co, cjuodfubciliorcs vaporum 
partcs fint altiores, crafliorc«,humil:orcs, adeoquchumi reptantcs ; itcm quod 
rcfraCtioncs folares etiam purgatiflimo cV limpiditfimoconilanrerqv.c icrcno 
fiuntccclo; quibus cemporibtiscerrum cft.acrcm tcrrarcircumii cftum maxime*, 
ilcnfiorcm, rcmotiorcm truximc dcpuratum cxifterc. Tandcm, quiarcfra- 
Giononiufcntirctur, fidirfcrcnua notabilii intcrccdcrctinter vaporcs&au- 
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ram nortram i cnim , refractionenn in ipfis faclam, fpiritus nofter denn»» 
m.ig.ia ex partc emendaret , cj> tamen non fit , imo cx hoc probabilc fit,& mul- 
tisplacet, rcftaclionisccrleftis ordinarrumfubieclum , cfle cum, qnom traht. 
mus & reddimus viciffim fpiritum , qucm toti tcrur arquabilitcr citcuinfufum» 
■on inconcinnc appclknt Atmorphatram. 

DE QVANTITATE REFRACTIO- 

NIS HVIVS. 

C A P V T XIV. 

%rit,iix VmrefracY.o fic a Iinea;inaliuddi3phanumiacidcnti5,adaa- 
»t,d€f,i. gulum cOQtiaCndurD iocuruacio; huiusautcincuruationisquan- 

titamThil aliud ftt,quam aDgulus minor qucm linca rcfratfionis cuna 
hnca incidcntia; intra diaphaaum fcquens protracla comprc- 
hcndit ; hinc faexum cft, vt rccte tractatorcs optici huoc angulum appcllarcnr, 
angulum rcrraclionis. Quj crgo Rcfraaionis magnitudinem indagat.angu- 
lihuiutquantitateminucftigax. Qoa-quidcminucftigatioduplici viainiri po- 
tcft. Abfolutc&comparatc. Priustumfit.cumanguli HefracYioniscuiufque 
magnitudinem fimplicitcr io certac^enoitaaliqjua mcnfura inquirimus & da- 
mus.quod cft arcum vcl finum illius anguli in datis part»buserucre,&c. 

Pofteriuseucoit, cum BLcfra&ionem vnam cum alia.angulumquc curw 
augulo fccundum magnitudinem comparamus, Sola illorumintcrfcpropor- 
•ionc quili quali contcnti , noattendcntcs quantus vcl excefius vcldefcdus , irv 
fpccic , fcd an & quan Jo lit , &c. Dc abfoluta RefrancYionis quantitate cruen- 
da,dicctur pofteacircafinem; qua? quia folideautabfquc oppefui errorisfor- 
raidinctraaaiivixpotTcvidctur,finecognitionecomparat3;idcirconuncRe- 
fnaionis anguli io viccm funtconferendi, vt facehacprsruia, obfcuritatibus 
lubfecuturis, luccm aliqua impcrtiamus. Ex ccrtacrgo & folida tam Opticoru* 
qu im aliorum philofophorum do&rins,fcqucntia prasfuppofita funto. 
L Omnis rachus in fupcrficic Jiqua rcgulare allapfus,aut cft perpendicularis, 
aut non cft:fr primu;i ocidcQcia cft rccla ; & radius ad fupcrficiera e- 
roclus: fifccundum, obiiqua cftincidentia-,, &radiusadfupcrfi- 
cicm inclinacusr\ 

I I. Ioclinaciofupcrfupcrficicma;ftimaturpcne8aogulum,quc 
fdcitpcrpcodicularis fuperflcici, &radiusincidcntia?, inpun&o 
fupcrficici. 

III. Anguli huius quaDUcas,cft raagaicudo inclinationis. 
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IV. Incliaationem foper alcerius naturc diophanura fa£taro, 
fequicurrcfrac3io: arqualis xqualem ; maior maiorcm ; roinor- 
minorem: nullanullaro. Vndc ncccifarium ert, rt qui R.cfra&ionuni 
magnitudincsamatcognof^cre.lnclinitionum adfc!e habitudtncs non «gno- 
rer. qua? quidem quo nodo unc cbnftttutx, & qaando maior araoruc caru» 
«oncingat, ei fubiun&is Lemmatis cluccfcet. 

LEMMA PRIMVM. 
c a p v T xv. 

Vmtu funcli extra circulum tffumfti , radtationes e* in fcrtphcriam 
dcctdunt Mtsuiores^ qux a radto ferfcndicuUri t fiuc catheto inei- 
denti*,fu»t remottores. 

Slt pun&um A, mittutque radioc AB, A C, A D in circuli E pcripheriam 
BCD,ad pun&aeadem, perpendtcularis v ro radius, fiuccathctusincidc- 
tutfit AE; dico, obliquiorem eflc radium AC,quam A B,& AD, 
quam ACj&c.adfupcrricieDCF, (cucoaucxam, fiucconcaua. 

Quonijm cnim du&is rc&is EB, EC» 
ED,.n^uIui ABE, nuiorcftangulo ACE,8c 
Jkhicraiiorangulo ADEpern. 1 1. Eucl.fi i- 
pfi finguli Jcmantura duobus rcdis, rcfiJui 
erunt angjliinclinationu ; maiorcsa quibus 
rainores; mtnores a quibus fuerint ablati ma- 
iores. Eit jutintcr dtdos angulos ADE m : # 
nimusprobatus; crgointcr refiduosangulut 
ADIcft truiciaius. Et quiaangulus ACEmi- 
norcft angulo AB E, & raaiorangulo ADE; 
crit rcfidu* u ECC, qua is qui ad rertice huic 
opponitur, fub AC & ECIincaprotra&aco- 
prehcnfus , minor angulo ADI, & maior an- 
gulo EBA.Cumq; didti refiduj angulifubra- 
diis A B, AC, & A D, atq; perpcdicularibus li- 
neis EB, EC,& ED protra&is,ad punfta B,C, & D fadci.fintanguli inclinatio- 
fi u m, per i, prarfu ppofitu c.f 4. paret radios a Catkcto remotiorcs,e(Te ad circ u- 
fcrentiam vicinionbminclinatiores.Siue indinario illa fumatiir ad arcum con- 
ucxura, qualis cft angulut ADI, fupcr arcum DCF; fiue adarcum concauu,c«- 
iufmodicAangulusGCEjfupcrarcuai CBF,id cjcrstdcaiofUaaduro. 

LEM- 




nnfidit, vtfrettioripfiusdxu /ongUremgnteedt, nonverttatefcdapp^ 
rentU, tonividclicct inJlcxionecduJfatd\ & hanc MeramorphofinL. 
indigecamus Ellipfin j dt que dchac animus esl dgere ; origincm , cduf 
fdm,modum,effeclum ipfiux,& multd indcpendemta indagare. gttd pro- 
inde Phdfis>ficut db Elltpfi Apo//ontans,figurd conformitatenon multum 
dbludtt, oculo tudtce j it* fi reltqttd inter je c$ntcnidmus,ab Cd plurtmum 
Compara. tbhorret. UU cntmvntuerftm tracista, db omnt ccrtd materia fefc atto- 
au °€«o* CAt » n * f cae ^ft u regtonu Itmttcs non excedtt i t/iam mensimaginatu,fe- 
«ctric^ll cundum naturdipfius cxigentiam ,efformat: hancfoUres radtf,& conglo- 
lif(cot. y gtA va p orum UuitMs mutuo concurfu, naturddttcc , cfftngttnt\ t/lteB 
plan.t, hdc Sphdricdjuperficiet cumcono fcclio : illd direc7c , hdcrrfrafth 
vtfttur : i/U fimplcx,hdce//tpfts mtxta pottui eslcenfcndd : tilaftabilis ex 
ndtura fttd, hxc continuu victfittudtnum vartctattbus obnoxUmaaet : iL 
Um obtutus necvariat fttu, ne^transfert loco\hdc fccttndum fpecldnttu 
$culosmultipltcdtur , neg f Cddcm cojpccluidltcrius fcfc credtt\tmo in mo- 
mcntd etdcm oculo fefe , Broteo mutabtlior , transformat : tHdm effingere 
potcs dnimo vt pUcet ,* hdnc oculis tntucri nificcclafcrcno, idtj, mdnev 
vejpere , vtplurimum, nonpotes* JVuav ob res, Amicc LcUor moncndu» 
eras abtmtio,vt ctymologidrdtioncm perctperes , nc el/ipfi ApollonUn* 
quarenda fruflra defudarcs , fed hac Aftronomica velOpttcd contentus ef- 
fes : & vcro tc futurum omninoconfido ,fico quo cgo hxc cdndore profcro % 
turcceperis animo. 

K^ib ouo qutdcm huic Phccnomcno appe/Utionem indere , dnimo ar- 
fifetdt : fed quU duo oui apices inter fefunt fcmpcr dipmtlcs, ventcr dw- 
tcm circumquatfrdquati protefioneinter dmbosprotuberat \contrartu au- 
tem in Solts contorfionc cucnit ,nohti (jtccl acultim ali tfiimum , ddhumi/em 
mtnusfy connentcntem nomcncUturdm dbttccre. 

De cutus dppdrtttone, multu nunc dnnis fiabtlita, tcftibus confirmd* 
dd,mthtnon arbttor efjc laborandum \ nam dtcs diei fubortum erucldt 
verbum,dr nox noclt fub occafum Solu fcientUm hdnc indicat ; quam ne- 
mc non addtfctt , nifi qui oculit cdret , nemo non intclltgit , ntfi quijpon* 
te furit : apcri oculos, ejr vsde; ejr td/cm buius mirdcult tcftcm 
dcqutres, qudlcm tu omnium mdxime requiris,cut om> 
mum multc maximi crcdu. Valc & Jrucre. 
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PLAVSVS PVBLICVS 
A VCTORI, 

OB INVENTAM ET ILLVSTRATAM 
Solii Ellipsim datvs. 

Vanqnam Mithriacis efl cruda lieentia facru t 
In^fnum niminm fumit fibt Persia Solem, 
Dum pnUhrnm Carlorum oculum, Patrem£ Diei 
Ore^Leonino monftrofnm pingtt, & iffum « Pifciol* 

T 4m terfitm. nitidum d Denm t tam crine decorum, " ' * 

J>)ui nullnm prater radtos in Jrontegalernm , 
kWec dtadema tnltt, cnrta anguflaj^ Tiara 
Indnit inuttum t iuflumj^auclttra dolorem, 
i\on minm indtgna proponit Imagine Lvnam ; 
Tam compta in Ccelo esJ t htc forma exprejfa luucnci 
Kidicnlejratri admugit cornuta Leoni. 
Jj)tu ft non pudntt Indtbria fingere Perfav, 
Ernbuere omnes in ccelt fornice JleBd ; 
Jceginam Regem^fuum tamlnrpitermter 
guadrupedesi certe meritos meliora t videri* 

gualucunfyfutt tandem haciniuria, longe 
Plm tamen tn totum Bibylon fuit impia Carlum, 
gu* matuttnttm t pulchrumtj g a flumine Phcebnm 
St quando veffet propria exfcripfijfe figttra, 

( QuidpotcfimpUcim? ) Ntltprope littora ^ Loton 4 Pieritu 

"Depinxtt ; rudu hac, minimtj arbufcula cenfm, Hicrogl. l. 

Cuim nec frudu Satyrm t necgandeat vmbra\ J J 0 / hc- 

Vicitnraurtcomi certifitma Solu Imago : •pknfta. 
Etpaterer,fific Piclorum degregefungm 
Deltret t Solam doclus fimnlare Cupreffum \ 
Sedfacit h$c B ab yl on, ncc vst/t trraffe videri. 
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re )perthcor. 5. infcholio ad propof. l/. I. i.Theodof. apad Olaui. Igitur o- 
m n u folaris pei iphcriar pun&a, in arcu fcmicirculari ad vnam Altitudi nis par- 
tcm fito, dcfumpta,a Zcnith inatqualiter abfunt, omnium maxirr c* ima Altitu- 
dinisabfis, minimcfumma, &c Qna decauflaab hifcepunftis radij in Atmo- 
fphrricamfuperricieincidcntes.faaunt oesii)arqtialcsobliciuit4tcs,& maiorcs, 
qui a pun&is progrcdiuntur,quar funt a Zcnith rcmotiora: vndc fitillaeciam 
amplius rcfringi : crgo omnium maxime rcfringitur abfis ima, minirr e fnmma. 

£t quta hz omnes dimcnfioncs, Aliitudincm protractamin Zcnith fe- 
Ci*:, hinc fit vtcxtra Zcnith iuxta hanc inccdant verfu% hoiizontcm, &qu« 
in cauam circuli folaris pcriphciiam procrdunt , omncsfcc<nt Longirudincm 
Solis, quar ver6 tantum in tonaexa, cxtiaSolem protnetavftcant Iintalongi- " 
tudmisfolarisprotrafta: equib. ifficituriflasJJpliscxtra Zcnith pofitidimcn- 
fiones,c(rcquidcm obliquas&mcdias quafiioter Altitudinc& Longitudinem, 
multotamcn magis ad Aicitudinum naturaaccedcre,quamad Longitudinum; 
cjuod ab his maxime,abillisminime difiungantur: cum maxiroa, Solislongi- 
tudo,fit eiufdc tantum diamctrus.minutoru fummum j£. Vndc Solc a Zenith 
rcccdcie,anguli quosad Zcnith faccos,Longitudincs folarcsfubtcndunt,fcm- 
pcrfiunt minorcs ; qui vcroadlongitudinescum mcdirsdimenfionib*crliciun- 
tur, fcmpcr maiorcs rc&isquc viciniorcs. £ quibus fcquitur , longitudincs So- 
lis , quando SoIaZcnith propcabcft, patiquidcmaliquam rcfra&ionem, fcd 
ob incidentiam fccundum Iongitudincm minime obliqaam, (vtpotequas 
vltra iS.minuta nunquam rcccdcrc poflit a perpcndiculari,fccundum longitu- 
dinem) ideoquc minimc fcnfihilem ; quar multo minus roinufquc fcnnctur, 
cum Solhorizonti propinquat, quod feroptr rrinus rornufqucobltquaflatfe- 
cundum longitudincm iocidcntia , cum pcrpcndiculans Iinca, radiis incidcn- 
tiar femper propius accedat fccundum longitudincm ; contrafit inaltitudini» 
dimenfiombus; a quibut radij incidentiar eo ohliquioresaccidunt in Atir o- 
fpharram fecundum alwudiniscrreuios, quo SolaZcnith amptiusdifccflerit : 
vndc confcqucnscft;fccundum d altitudincm magisrtfrinp Solem.quam fc <j Utt$tm 
cundum longitudinem. Qaanra porroSolisa Zcnith rcmotio, f: nfibilcm in dijfttmtter 
tjcrat rcfra&ionem , ncc dum pro ccrto compcri. Tcrtius ccrtc nunc agitur & 
annus quo pharnomeno kuicintcndo, & Solis a Zcnith ad quinquagcfimum lt,t,re f m ~ 
gradurnremoti ,fenfibilem rcfraclionem , liccthuicrci intentirTitnus. nunqua^"* r " 
anJipifci potui. Summa veio Sults fupra horizontcm cK uatio/ubqua huiusre- 
fra&tonjs fcnlum aliquem capcrc licuit , fuitioter jo. & 40. Quaic amatorc 
a-l minus. S : altitudinis rcfractio in tam obliqua Sohsincidcntia , qua rantam 
a Zcnith diflantiam fequitur,gradnum vidrlicct ^c.non fcntitur ; quato minot 
ca longitudinis fcotietur, quar oiirurc tantillaobliquttate , quam g'gnit radius 
mqxic ad racdium gradum apcrpcndiculari rcccdcns?Et li SolisioZcnitb lo- 
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citi fecundti m longitudinem refra&io non fentitur, quar.ro minns rxtra.cum 
femper minorcxiltat hxe fccuadum longitudincm refracYo, quonuior a Zc- 
•ithabitio? 

conclfsio ir. 

Sol Horizoncalis , qua parce in horizoncis plano eft , in folis. 
quxfunc Akicudinura, dimeoilonibus refringicur,- qua parco 
cxcra honzoncis cft planura , in folisdiracnfiombus rcfringicur, 
«jusfuncfccuadum Alcicudiocm. Mcmbrum Concluftonis vltimum 
«onftat e modo dietis:primum ex eo cuincitur,qy o J plaaa vcrticalia pcr fingu- 
la longitudinis horizontalis pumft i tranfeuntia , (int plana Altitudinum > ideo- 
^ue communes illorum oura circulo folsrifa&arfe&ioncs, funt dimeniioncs 
aiticudinura, ideoqucin ipfis Sc fccundum ipfas Sol rcfi ingitur. 
Exriisfcquitur, 

r. Solistn Zcnith poftti, omnia pun&a refriogi , prrtcr id, quod cum Zc- 
nith eoncurrit : cxtra Zenith, omnia fcmper. 

z. SolisinHorizontepofitifccundum Longitudtnisdimenfionesnullam 
tccidcre rcfra£t ; oncm : ipfasque longitudinesTecunJnm fuam cxtenfionem 
aon rcfi ingi, feruant enim eandcm abfque vlla quantitatis variationc roagnitu- 
di nem, non autem loci vel fttus, vt dicetur cap. 17 & feqq. 

3. Solis extra horizontera portti» omnera dimenfionem refra&ioni e(Te 
fubiedtam. Nam deZenithconfiat; vbitotusSot maioraut minor euadiwfi- 
mili ergo proportione de chordisarcus ipdus fubrendentibus cft ratiocinan- 
dum. inter Zenith & H orizontcm , clarum cft dcaltitudin-bus & chordis quc 
fuat fccundum ahitudincm, omncs cnim hx minunntur, vti in fcqaenttbus vi - 
dcbitur : at de longitudinibus Solis controucrtitur 1 quas quidcm, fcd infcnfi- 
biliter rcfracYionc tmminui oportet, ob obliqmm tincarum frcudum altitudi- 
ncm eztenfiru cum iifdcm feclioncm ; qux in horizonte rc&a efficitur : vnde; 

4. QuandoSoI ccntrofuo Horizontitotidcc , Auitudincsfolarcsiacent 
inplanisverticalibus. 

DlGRBSSirNCVLA. 
Et hxcquidem ingeneredcSoIisrefractionedida funto. Anautem ea- 
dcm de coelo & aliis ftderibus affirmari poiTtnr,Qux[tio eit . pro cuiusfuccin - 
dU rcfolutionefir, 

1. Ailcrcio. VcSoI ,ica fingulacali pundarcfringuncuria 

Taporibus. Ratioeuidens. Qju fingula rcrum vifibilium punfta, fi in mc- 
4u diucrfr perfpicuiutis rau 1 unt,rcfraftioieai fub; uat ui ^ni cwlt puncta om- 

nia& 
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nraScilngula, funtvifibilia,quiaIucecoIIuflrata, cV patetinaquis, ccdiimagi- 
ncm reucibcrantibus ; crgo cum eofdcm ?aporcs, quo* Sol, pcruadunt i candcj 
nccciTiriofortiunturrcfiaftioncm. 

2. Atfercio. OmniacceIifidera,vcSoIin Vaporibusrcfrin- 
guocur. Piobatur i. Qiiia omnia radioi fuosper vaporesvtSoladnostra- 
iiciunt;&iuntftiamfigur«,vtSol,globofar. Ergo,fcc. u Conftat hocex Lu- 
fia, vr patetcxSolcEIliptico,adinitium. 3. Hoc idcm in aftcrifmis notatur, 
vt oflendeturcap. iS. n. 10. 

3. Atierrio. Etiam cacoeli eorpora,qua?adnosnonIucidos,fcd vm- 
brofoi proikiunt radios , idcm quod Sol in Atmofpharra patiuntur. Probatuc 
hoceuidcnti Macularum Solarium cxpericntia , quar, vtin SolcEllipticopag. 
29. cft vidt re,candem qtiam Sol .coitionem oflcntan t : in Solc tamen non funt, 
ncque puros radios, fcd obfcuras fui fpccics in vaporcs eiaculantur» Scd k Fa* 
cular Solarcscidcm viciiTitudini patcntr' 

E quibus cuidcns cft,omn:a qux de Solari Rcfraclione ha£tenusfunt de- 
monftrata ; ctiam in ccel; fineula pun&a , & quarlibct in ccelo verfantia corpo- 
ra transfcrri polTe. Nunc ad Solcm rcucrtamuri & quia Rcfractionis fpecies 
cftduplex; afia, in qualinraRefraftionis appropinquat ad lincam perpendi- 
cufanm, qcaeepunflo refradionis fiue incidenti«,fuperfupciftcicmRefr»-' 
dionis erigitur : alia, in qua ab eadem pcrpendiculari amplius difccdit: vidcbi- 
snus vtra harum, & quanta fit Solis Refra&io. 

SOLIS REFRACTIONEM ESSE AD LL 

NEAM PERPENDJC VLAREM. 
C A P V T X 1 1 L 

Tundtmcnt*. 

ANtequam cmfum mcom profequor, cx Opticorum recepta dodrina 
folidaphiIofophia,fequenria ponofundamcnta. 
f» Rcfraclionem cauilari pociiTimum ab obliqua radij ar> 
obiccloemiili in fuperfkiem rcfnngcnccm incidcnua. Namri- 

dius ad eam rc&us, trrefra&us rranfir. 

2. Corpusrcfraiciuun) alccriuscflepcripicuitacrsquaro C\tj 
id, inquoradjusincidentiajfubieclacur. (Acmofpharra; 

3. Corpusrcfringcns in noftro propofico cftc vapores, fiue 

4. Hanc Acmoipha?iacflcdcnfiorcm, luperiecTtis cceJi lin> 
pidiffimi plagis». 

5. ^iaucAcmofphseiacflcfcrrxconccntricl D 2 Hanc 
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4 m Haac Acmofphxram, oequeconcinuam eiTe , cura fuperio- 

ribuscocli regionibus, neque valdc dkam. 

Qjjromniaccommunt omnium fcrmc Opticorum& Aftronomorurn 
fcnfu cV: doc*trina dcfumuntur, fatisquc manifeitis cxpcrieniiis & rationibus Gr- 
mancur. Nam eontinuitas collcrcc omncm diucrfitatis incidcntiam ; & ahitu- 
do magna, dcndcatisdiucrfr fcnfum ; cxccncricicasauccm, conformitatem rc- 
fraCtionis, in omni ortn 6V occafu,tam rftiuo quam brutmli ; pcrfpicuitas icem 
rarior, inti oducerct Solis rc fr a<ftioncra a pcrpendiculari, & confcquenter ciuf- 
dcmdiduCtioncm fccundum alcitudincm , vti poftcichrius vidcbitur: contra 
qur tamen omnia , manifefta milicac cxpericncia. Quibus poficis confideran- 
da eft diucrfa oculi ftatio in Atmofphar ra.aut enim in lu perficic eiufdem , aut in 
cratTicic cxcra cencrum , auc in centro collocari poteft, fecundum quosftatus, 
fua: etiam ponende^ func conclufiones. 

9§md % t. Dicoergoprimo. Oculusia fupecficiecoouexa Acmofphaecas 
confcicucus,camdiu videcfolem irrefra£tu,quaradiuisfupra pla- 
num , quod per oculum cradu&um fupeificitm Acraofphacra: 
taocum cangic, iooculura affulgec. Ratio: Quia radij folares omnes 
ad illud planum func inclinati , & in vno diaphano eum oculo. Quampci- 
mum veroinfra lllud plaoura, coni foiarisradij defcenduacce- 
fringuncuc. R.atio: Qmafuperficicmfccanr, vccxidl. j. Eucl. fatisdedu- 
cicur. Ecrcfcinguocuradpcrpcodicularecn»». Ratio: Quiamcdiura 
perquodin oculum pertinguntradijrefra&i,eftdenfius. Ethrcquidem ocu- 
liftatiopotfibihseftquidem, fa&o camen vfxconcingic: an autcmiaaltiflimis 
moncibus locum inueniat, in ambiguo hzrcr. 

eimet. t, Dicofecundo. OjuIus incra Acraofphaccaro cxcraq'ueceocru 
ipfiusconffcicucus, id quod nuocordiaarieconcingic , Solera v- 
bicuaque confpicacus, refra&um videc ad pcrpcndicularcrru. 
Ad perpeadiculacera quidemj quia radij pcr medium denfiusinccdur, 
<j>cft Atmofph.ira; rcfradtu vero,quiaobliqueinciduntin candem. Q^od 
fic dcmonflro. Nullus radius folaris a quocunque pun&o fupcrficici Atmo- 
fphiricz ad oculum cxcra ccncrum Acmolphi ix politum,traic<5tus , fi in dire- 
dtumproJucatur, tranfic ccncrum Atmofphxrx,p"ntcer vnicum vercicalem; 
per pronun to. 1. 1. Eucl. apud. Clau. Ergo nullus eft ad fuperficiem Acmo- 
fph rrx rccl js prartcr vercicalem : quod htc folus fic pcrpcndiculai isad candern, 
pcr 4. 1. 1. Thcod. cV definit. 5. L 1. Vttcll. rvdiqui crgo omnes funt obliqui , flc 
confcqucntcr ad oculum vcniunt rcfra&i. 



Dico 
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Dicotertio. Oculusin cencro Atroofphrratlocacus, toturru o*r/. 
ftlcmadroicticirrcfraclum. Ratio: Quia omnesradtj in ccntrum At- 
tnofpharrx defcendunt, omncs igitur funt perpcdiculares ad ejndem ; nulli igi- 
tur obliqui ; nulli igitur rcfruc*t onis capaccs : totus crgo conus felaris dircCtus 
efl in oculum ; totus crgo Sol irrcfra&us. Et fic conftat omncm injiac nego- 
tio rcrractionem fieri folitam , eflTc ad lineam pcrpendicularcm, propter dcnfi- 
tatem mcdij (ccundi, 0c radiorum allapfum obliquum. 

C 0 R OLLARIVM L 

Exhac demonttrationeconuincitur, dcfitatcm mcdij cuiufcunijue nudc 
fpc&atam, & folam acccptam pcnitus inefficaccm cflcad refra&ionis ncgo- 
tium. Scd requiri obliquam fpecicrum incidcntiam : vndecum oculus a fupcr- 
ficieAtmofpharrarfcmper magisremoueatur,quomagisi(tiu$ denfitatisSph.Tra 
ampliatur, fit; vt fi ad ccelum Lunz vfquc dilatctur Atmofphxra, nulbm fcnfi - 
bilcm ficri rctra&ionem prope iit nccciraiium,- cum tota tcrra rcfpec~Cu Sphxr* 
Lunarisi rationem quadamteous centri ipfius obtineat, & ob hanc cauflam ra- 
dij pcr cam dclapfi a Sole, non multum (int obliqui. Ex quo vlterius eft confc- 
quens.ad rcfraclioncm hanc rcquiri fccundi diaphani, fatis humilcatcrrafu- 
pcrficicm, cum quaalia aluqueconiuiiCy dcnlicas aucrariuj, non parum pof- 
fitadrefradioocs. 



C0R0LLAR1VM II. 

Amplius ex demonftratis fequitur. Huncquem infpiramus acrem, aut 
«que dcnfum efTc atque Atmofphxram ; aut ccrte non multo rariorcm. deindc 
defiorcm cmt muito,quam fit aura fuperior Atmofphacram circumpIexa.Nam 
fi fpiricus nott :r puriori illius aurar fubtilitatem & perfpicuitatcm pcr omnia ad- 
rquarct, refraclionis fenfus nullut cuadcret propterea, quod radius rcfradus 
tantun reccderct a perpendiculari in noilro acre,quatusn accefilfct ad eandcm 
tn Atmofpharra. proprer arqualem vtrinquc tim dcnfitatcm , qmm incidentiae 
obliquiratcm,«d fenfumfaltem. Vndc impolf»bilecft,noftrum acrcm fupcrio- 
riacthcri raritatearquari. 

Quod autem idcm nofteracr,aut idem fit quae Atmofpharra, aut denfitatc 
•b eadem non differat multum , conficitur cx co, quod fubtiliores vaporum 
partcs fmt altiores,craiTiorc«,hum<l orcs, adeoquchumi rept'antcs;item quod 
rcfra&ioncs folires ctiam purgatiiTimo 67 limpidiiTimocon!lanrerq':c fcreno 
fiunt ecrlo, quibus temporibus certum cft.acrcm terrar circumii c"tum imximc, 
denfiorcm, rcmotiorem innximc dcpuratum cxiftere. Tandcm, quiarefra- 
ftiononitafcntirctur, fidiffcrcmia notabilii intcrccdcrctinter vjporcs&au- 

D 3 ram 
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ram noflram , alias enim, refractioncm in ipfis fa&aro, fpirttusnofter denctt» 
ro 3gaa ex partc emendaret , cj> tamcn non fit i imo cx hoc probabiL* fu,& muJ- 
tisplacet, rcfiaclionrscceleftis o< Jinirium fubieftum , cflfcum, qucm trahw 
mus& reddimus vieilTim (piritum, quem toti tcrr* arquabiiitcr citcurnfufum» 
lon inconcinne appclttnt Atmofpharram. 

DE QVANTITATE REFRACTIO- 

IMIS HVIVS. 

C A P V T XIV. 

ftffoJU Vmrcfraftio fic a lineaeinaliuddiaphanum incidcntis,adan- 
»K4<f.t. X^gQlumcontincndunaincuruacioihuiusautcincuruationisquiQ- 
titamihil aliud fit,qu»m angulus minor qucm linea rcfra&ionis cuco 
Imca incidencia; incra diaphanum fcqucns protracla comprc- 
hendit ; hinc fa&um cft, vt rcc"te tra<ftatorcs optici buoc angulum appcllarenr, 
angulum rcfra&ionts. Qui crgo Refraftioms magnitudincm indagat,angu« 
2i huius quantitatem inueftigax. Quz quidcm inucTligatio duplici via iniri po- 
teft AbfolutecVcomparatc. Priustumfiucumanguli rvcfra&ioniscuiufque 
magnitudinem fimpliciter in certa cWkfrnitaaliq.ua menfura inquirimus & da- 
• flfjus,quodcflarcum vclfrnum illiusanguliin datispartibuserucrc.cVc. 

Poftcrius eucoit, cum Rcfra&ionem vnam cum alia,angulumque cura 
augulo fccundum magnitucfinem comparamus, Sola illoruminterfepropor- 
lione quili quali contcnti , noattendcntes quancus vcl exccflus veldefc&us , irj 
fpccic , fcd an & quando fit , &c. De abfoluta RefrancYionis quantitatcerucn- 
da,dicctur pofteacircafinem; qux qnia folideaut abfquc oppefiti crroris for- 
rnidine tra&ari vix polTc videtur.finc cognitionc comparata; idcirco nunc k\e- 
fractionis anguli in viccm funt confercndi , vt face hac praruia , obfcuritatibus 
iubfccuturis, luccm aliqua impcrtiamus. £x ccrta crgo & folida tam Opticoru, 
quam aliorum philofophorum doctrina,fequcntia prsffuppofita funto. 
L Omnis rachus tnfupcrficiealiqua rcgularcallapfus,autcrtperpendicularis, 
autnoncfi-.frprimujincidenciaeflrccla; &radiusad fupcrficiem e- 
roclus: fifc.undum, obliqua cftincidencia.., &radiusadfuperfi- 
ciem inchnatusr\ 

I I. lnclinano iupcr fupcrficiemsftimacurpcncsangulum^quc 
facitperpendicularis fupcrficici, &radiusincrdcnciar, mpunclo 
fupcrficiei. 

II I. A nguh huius quancicas,cft magaicudo inclioacionis* 



<COE L E STE S. *t 

IV. Inclmationcm fupcr alcerius nacurc diophanura fatlaro, 
#equicurrefrac2io: srqualis xqualem j raaior maiorcm > rainoji* 
mmorcra: oullanullam. Vndc ncceiTarium crt, rt qui Refraaiooutn 
iBagnitudinesarnat cognoi^erc.lnclinationum ad fc(c habirudip.es non «gno- 
rcr. qur quidem quo nodo iint conftitutx , 5c qttando maior mmorue car um 
^ontingattCifubmnAisLtmmatiseluccfccr. 

LEMMA PRIMVM, 

C A P V T XV. 

Vnius funcli extrs circulum Ajfttmfti , radiationes e* in fertfUeriam 
acctdunt ok//<juiores, qux a radio fcrfendic*Uri,fiue catheto inci- 
dcnttJt,funt remotiores. 

Slt punftum A, mittatque radiot AB, A C, A D in circuli E pcripheriam 
B C D, a i punda eadcm, perpendicularis vcr6 radius, fiuecatbctusincidc- 
tiacfit AE; dico, obliquioremciTcradiuro AC,quam A B,& AD, 
qu^ro AC,&c. adfupcrfjcicD CF, (cucoaucxam, fiucconcaui 

QuDniam enim dudtis rc&is EB, EC, 
£D,.n^u!ns ABE, maiorcftangulo ACE 8c 
& hic roitorangulo ADEperti.l i. Eucl.fi i- 
pfi finguli dcmantura duobus rc&is, rcfidui 
erunt ang-iliinctinationu; maiorcsa quibus 
minorcs; minores a qtiibus fucrint ablati ma- 
iores. E(tautinterdt6tos angulos ADE m> 
nimusprobatus; ergointcr refiduosangului 
ADIcft majcimus. Et quiaangulus ACEmt- 
norcft angulo Afl E cV maiorangulo ADE; 
cri: rcfi Ju* ta ECG, qua isqui id rcrttce huic 
opponitur,fub AC& ECitneaprotra&aco- 
prehcnfus , minor angulo ADI, & maior an- 
gulo EB A.Cumq; dt<5ti refiduj anguli fub ra- 
3iis A B, AC, & A D, atq; perpcdicularibus li- 
ncis EB, EC,& ED protra6tis,ad punfta B,C, & D facSei.fintanguli inciinatin- 
num,pcr u prarfuppofitu c.14. parct radios a Cathcto remotiorcs,effe ad «rc ii- 
ferentiam vicinionbus inchnaciores.Siuc indinatio illa fumatnr ad arcum con- 
ucxura, CjUiiis crt ar.^ulut ADI,f«pcr arcum DCF; ftueadarcum concauu,cn- 
ittfraodicft angw(u&GCE,fupcrarcu(n CBF,id cjcrndcmoftriaduro. 

LEM- 
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LEMMA SECVNDVM. 

C A P V T jB V I. . 
Rddiorum db vno circumferentid puntlo iii quslibct dumetripuntld 
cadenttum, vnus dd ctrcumferenttdm est rccltu* reltqut omnes ob - 
liqui, & dd eam circumferentid partem ; §bltqutoret tfft , dd quam 
d rddto reclo magk dtuergunt. 

m 

X A pun&o , in periphesia B A C , circuli B A 
DafTumptOi cadmtin diamctrum BC, rad<j 
AB, AE, A D , AF & AC. Dico.vnuroex 
illiscancum cffc poflc recluroad pcriphe- 
riam circuli , rcliquos oro # nes obltquos, & 
■d cam quidem circumferenciaeparcem, 
tdquam arecto radio acceduoc; & plus 
illos, qui magis ab ipfo difccduno. Cum 
enim vnicus iiloruro A D, pertingere poffit ad ccn- 
trum D, ipfefoluseritrc&us. Cumcjuepun&um 

£ fi t verfus B, illuc verget eciam radius AE , eritque 
«nguIusDAE, Angulusinclinationisintemx.adarcumconcauumBA.Kur- 

fus quia B magis diftat a centro DquamE, radius A B cadct earra radium A E, 
eritque angulus B AD maior angulo EAD, totum parte fua; ergo incli- 
natioradij AB, cftrnaior inclinatione radij AE. Eodcm modoradij A Cin- 
cHnatioCADadarcum CG A,maior probabitur, indmatione DAEradij 
AF.adarcurocundem. Cuni ergomagisdiflet ABaradio A Dquam AE,8c 
A C magis quam A F , patet illos radios magis inclinari ad circumfcrentiaro* 
qui a ccntro vel radio rccto amplius difccdunt. obliquiorcs igitur funt, quire- 
i»otiorcs;quodcratdemonflranduro. 

C0R0LLAR1VM. 

Eodaro modo fi radij B A, C A , cVc. protrahi cogitcnwertra circufuro, 
fcent anguli oroncs ad pcriphcriam conuexam, iis qui wnt ad concauam,arqua- 
ks j eo quod ad verticcm opp^nantur. Qutrc fi diucrfa pundta cxtra circuluar 
afTuropta colluceant in vn«m circumfercntixpun&uin, rnuseoitra- 
diu4 rcftus, reliqui omnes inclinati, & magii illi, qui a 
rciftofuntrcraouoncs, cVc. 

IEM- 
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L E M M A TERTIVM. 

CAPVT XVII. 

ZtEi* ab tjfumptoin dtametro circuli extra centrum puncto, adarcum 
inter fcgmentumdiametri mtnw & perpendicularcm e dato pun- 
fto excttatam tnterceptum , obliqua funt omnes', cjr eb/iquiores, 

* qua a fegmento diamitH minore junt remitiores' r re&iorts qu* 
viciniorih ■ ■ 



EX A cur.uo 
in diametro 
BC, circul.BCD, 
extra centrum C 
ffTumpto, agatur 
perpldiculans A 
D, & ad arcum 
BD intcr fegme- 
tum diamcm mi- 
nus AB.& perpe"/ 
diculaic! ADc6 
•lurum , cmitrsn 
tar rcds AE & 
A F , fccantcs ar- 
cum in pun&isG 

&H.Dico,AF 
rcmociorc ab 
AB,eflrobJi- 

quiorcmadarcum BHD,quam fic A E,fegmentominori AK 
vicmior r & ipfaro pcrpcndicularcm A Dobliquiorcm, quam fit 

AF,c\c. ^ucanmrcmmccenrroC,adintcrrec5i!onum nuncfhG, H.&D 
perpcnd.cufarcs C D, C W, C G, & ad interualfum C A defcnbatur circulu, 
A 1 K U Quu «ptur A P, rec5b cftad B C. in Aextremitate diametri CA, tota 
c.ducxtrac,rcujum A_M L, pcr 16. 1. 3. Eucl. Arcusergo A L,totusefiintra 
triangulum A C D. ^qualcs autcm ftrnt omnesXD.CH, &CG, pcr dcf. 

l 'l r r Tna, ?& ll,a . 'S' lur A CD, A CH, & A C G, habcntJatera CD,' 
iM^nr^Trt! a K e l & Utlls ^ ^ commune : anguli autcm BCD, B 
CH^&^GjWbutAD^AH^&AGob^iruntina-cjualc^coquodfca 

E UCD- 
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SCD, ob AD rewotirfimam ab AB,maioreaiTumat periphcriam nHD,quan 
fcdorBCH.autBCGi&foaorBCHaiaiorc^uimBCCquodAH.rcmotior 
poaatur ab AB qua AG:igitur Ci angulis ACH Sc ACG, conftituantur arquales 
angultDCM,ScDCN, itnguljsiinguli,iungmturq.icrc6ca: DM& DN, fienc 
pcr^.propol. I.i. Eucl.duotriangulaDCN & DCM, duobus triangulisGCA 
or HC A,(igillatim zqualia,an guuq; reliqui , angulis rcliquis,&c. £t quia angu- 
lus G C A minor cft angulo H C A, pars toto, minor ctia cft aogulus DCN an- 
gulo DCMpuccuro igiturN vcniet vicinius punfto L,quam pun&u M» ideoq; 
rctSka CN,continebicur intra rc&as CL &CM;quare ctia N D intra LD cVMD; 
Mmoreft igiturangulus NDC,idcft, AGC,angu!o MDC, hocefhAHC. 5: 
ininor MDC,idcit, AHC,angulo A DC. Idcoquerccta A Gminusmclinata 
ad BG arcum,quam AH ad BGH; & hxc AH minus,quam perpc Jicularis A D, 
ad arcum cundcm.id quod erat deroonflrandum. 

COROI+LARIVM. 

Fitexhaceciamderaonftcacione,ftdiuerfa puo3a Iucida cxcra circulum aflurapta, ia 
rnum diamecji pun&u trcra centru corradienc,eos radios minus f»re inciinacos ad conucxu 
circurnfecencia; arcu , qui magis abeant ab eo , qui fic in diamcrru perpcndicularis; amplias 
eos, quiadillumaccedaac Efteaim aagulus lubEG, ScC G protucUcontciitus, mioor, 
quam qui comprelicnditur fub FU & protra&a Ctf:quod anguli^i xquenctrangoiis CG A» 
aujnc CHAt&c.Miausergoinchnatucra^ius EG.cjhamF HadareuraB C H,ficc 

L E M M A CLV ARTV MV 
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Krtf* ab afumpto in iiamctro cireattextra ccntri punclo,aJ arcum inter maius 
Mamctrifegment»im,Cperpendicularem e datopuntlo cxcitatam, interceptM 
emijpey omnes ad etinjcm arcum funt obLqu* ; (f obLaniores tjua a figmm- 
to dsametri maioro fertontur remotiores ,rtcltores qua nttciniorcs . 

EX A pundo,in diametroBY,circutiBCD,cxtraccnciu CafTumpto, ex- 
citata u: pcrpcndicularis A D,& intcr cam maiufqi diamctri fcgmsntu AB, 
clca2fintreax,AE,AF,AG,rccantcsaicuDB,inpunftisH.l,K:dlCO,has 
omncsrc£lasadarcurD BCciTcobliquasj6cobljquiores,quxfiQC 
ad A D viciniorcs, &rcmoriorcsa fcgmcnto maiorc AB;rc&io 
rcs, qua? rcmociorcsab AD,& viciniorcs AB : vc AH,quiacftrc 
moiiorabAB.obliquiorcmrfieadarcum DH,quarn fic AI,&c. 

EscentroCadinteraaUara C A, dsfcnWaturcircalu» CAL, eritq,*An tangeis.pcr /6. 
I.l. Ofnncsigiturioteripfam& AJi cduftar ex A.ad ircumDB, fecabunt eircumfcxcntiara. 
A L, per ea odem eiufdera ; A H qaidera io L, A l verb io M, fc AK ta N. Ec qmo AK p r o p i n - 
quior eftfegmento AB, in quo eftccmrura, ('eoquodpuncturaKremottasfitapuncto 
D, qaam I auc H ) quam fit redta A I, aut A H ; propinquior etiam eft A I, eidem A B qnam 
AU; ficuperpeadicnlarbCO traiueia aduncam A I, fccciscclam AKinP. Quia?er& 
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feiJsf fardrmlA » K A, cencurrcct in A, triangtjlcm cftAOPlduo ergoaiigttfi AOP^AF©^ 
<mul mioores funt dcobuf reAii) per \ f. Li: eft autem angului sd O icltas.per def. /e U 
igitur angulus A F O minor icclo \ ciautcm cquahs cft angulut C F Q^r er * pefpeu- 
elicularis igitur CQ^dic<2am A K , cadct ad paucm auguh € F Q pei Cetoll.j.ad prop./f. 

1 l.inEucl apudCIa- 
uium : cumq,*ang«« 
ItuCQPreaus.na- 

ior fit angule acuto 
CPQ^jdcirco perp£- 

diculatisCCLminoc 
cft.quam recta CP, 
per i.p.1. j.multoer- 
gominorquamCO. 
Ilongms cigo diftat 
aceutro rctta AEft 
reaaAM.quarerfta 
AKatq.AN.pstdef. 
4.1 j.Maioreftcrgo 
AKquam A I, pcrz. 

& ANquam AM 
perij.l.,. Eodfmo- 

do dcrnonA abitur 
ead6 A lCmaiorqua 
-A N,cV AMmaior qua 
AL.fcc. Quibusoftc' 
fi»iljeducaotorrad»j 
CK.C 0 CH,CO,o€f 
«qualr» inter fe pef 
Hef.tj I.i.fif circuma- 
giturrriagula ACI>» 
ACH. AC(, circa ce. 
trum C.donec ver»- 
ces L\H,I,conucniat 
io K, ApunauAin 

,„.,„„, - ' , , 7 v ^''uc L A.&KRdcoiqoc taopcos, a qua omocs terfuf 

tZclnt 1 \ hm S €C ? m ; ? ^^eccflariofir, uomnes.oter rargfnrcrr K R & rad.um KC 
ZZatZ % t ^V* f3dl ,i0ea ™ ,or A * < um CH, ad pnnaum K 

^^nATtTAH^^ Maiotignuren atif ultii-C K R , td c^IdT^Z 

amphus quam A 1 , 8c h*c plus quam A K , & licirTm , b.c muu* qnam A I & ich. 
qu* ant.rede.itcs Obl.qu.orcs ergo funt :d atcum rad.jquiperpend.cu- 
latuad.o funtr,c.n.orei,& alcgmemo maiore A B rcmotiorcs; & qui 
Mop,Mcslcgmcoto,,cmot.otesauremaperpendiculo AD» 

iunucCtiMc», Q^odciaidcmenitrandum. \ 

£ *■ . COROL- 
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COROLLARIVM L 

Si, vt prius.fiant extra circulum DHK,punc"h E,F,G,in pun&um A crfl- 
lucentia, radij E A, FA, & G A,facicnt in pun&ii H, [,£, inclmnioncs diucr-- 
fasad arcum D K B, eritcjueinclinatio radij i fegmcnto maiorc A D rcmotiorii. 
maior,propinquioris minor.quiaharinclinationcsextcrns funtinternisAHCi 
A I C, &c. ad verticcm oppoftic, idcoquc sequalcs. 

COROLLARIVM II. 

Si punclum aliquod lucidum in dtamctro circuli cxtra ce"trum conftitua- 
tar,intcTonanes quosadvnam diametri partcm radiosefTjndct, eritisquici- 
Acm ad rcdtos infiftit, maxirac obliquus ad pcripheriam. Nullusenimintcr 
ipfum & diametri fcgmcntum minusinreric&us tam obliquus ell atquc iplc, vt 
patetexLcmmate z. Et nullus intcripfum &fegmcntum maiusinterccdcna 
obiiquitateipfumadarquat. omnium crgoipfecftobliquiflimus. 

COROLLARIVM III. 

Ex quorurfusfcquitur,omniumanguIorummixtorum intcrnorum,qui 
a radiis cx A in arcum fcmicircularcm Y D B eie&is fiunt, minimum cflc ADY 
in fchematcLcmraatis quarti, vcl A D B in figura Lcmm, tcrtrj. cum eoim an- 
gulus A DC in vtraque figurafitmaximusomnium.quipofluntcomprehen- 
di a linea cx C ccntro circuii, 6c radio qnocunquc cx A in pcriphcriam congrcf- 
fis ; neccflario efficitur, vt is ablatus ab angulo rcc"to Y D C , rclinquat portio- 
nem Y D A minorem, quam fi angulus quiuisalius A H C, minorangulo A 
D C, aufcraturfimilitcrexrcftocirculiangulo YHC, angulo YDC,*quali; 
angulus cnim Y H A refiduus maior crit angulo Y D A. Ea Jcm etiam ftatu- 
cndafuntdc angulis cxtraadarcusYHB,«onucxitatcmfa&is. 

L E M M A Q_V INTVM, - 

CAPVT XIX. 

IncirculoftrallcU ad diametrum t qu4centrovicinioresmfnuv , qu* 
remotiores, magufunt obliqua ad circumferentum * diametro du 
uergentem. 

T N circulo ABC, fintlincar reclar D E, F G, B H, ad diametrum , A C paral- 
1 IcU ; minus diflct D E , a ccntro I , quam F G , & hxc minas quam B H : 

DkQO 



W TOELESTES.* T» 

Dico parallclam D Eminus cflfc M i/ 

«bliquam adarcum AB adiame- ^ y^/ZZ2^^ 
tro diucrgeocem , quam fic F G y / / S — 

adcundcm. Ei Acmittanturrc&jc 3)//y>^ J "V^ 

AK. AL, A M, datis paraflclis arqhalcs, 4 W^- — •£ " — ) ^ 

itavt AK,zqucturparallcla?DE,& AL \ / 
ipfi F G, & A M ipfi B H. Qoja crgo A K atqualis eft rc&a? D E , rqualiterre- 
moucnturaTnba?accotro,pcri4.l.j;&ambafpenplicria$«qualcs auferunrper 
»8\L i. Eucl. Congruentergofibi fcnrarcus ABK fic DB E, quam rcct* A K 
& D E, arquales fgitur funt intcr fc anguli B AKcVBDE. Eodcm modo rcfta 
A L , «que reccdct a ccntro I, arquc rcfta F G ; & angdus B A L, probabitur 
acqualis angulo BFG; ficrcda A M arqu^ diftabitaccnrro,atuuercaa BH, 
fietcjue angulut \\ A M arqualis angulo MBH. Atqui F G magi? a ccntro dif- 
Cdct quam D E,& minus quaroBH; crgo etiaro A L magis abcrit quam A K, 
& minus quam A M; cadct igitur intcr vtramcjuc, ern qne ob cam cauflam an- 
gulusB AKmaior.&angulusBAMmiiiorquamB AL; maiorigrturcftetiam 
angulus B D E, & minorM B H quam fit angulus B FG. Minus ergo obliqua 
cftDEadBD arcum , quam F G ad rundcm, cV magis B H obliqua cft ad ar- 
cum MA,quam cadcmFG,ad cundcm. Etficderoonftrata manct propo- 

DE MAXIMIS ET MINIMIS SOLIS J 

REFRACTiONIBVS. 

C A P V T XX. 

Ex bifee um frMiHs Lemmitis , non adeo dtffieileerit , iudtcium 
tlttpndde KefrAcliombtu foUrtbtu in medtum froferre^j. 

XJ AmSoIinorcu&occafu, carccrispanbus, maximc vidccur 
^ rcfriogl. Q^ija radius rcfra&us, iacctin horizontefenfibil», vndere- 
Cluseftad vcrticalcm lineam & c.idit cxtracentrum tcrrar, ideoqueper Lemma 
3. cV 4. maximc cft ad fupcrficie vaporum obliquus. Obliquiorergo fbttipfe 
radius incidcntis , in noftrohoccafu ; rum refraftiofiatadperpendicularcra. 
Dixiin noftro hoccafu,vbi oculus intra vaporcs*fuperficici tcrrenac incum- 
bit,nam in aliis cafibns aliter philofophandum fortaftisalicui vidcrctur. 

Qjjafi terminuscV mefuramaxtmsrefadionis cflTet horizon apparens, 
oculo vbicunquc tandcm pofito, tunc homo in lublimi vaporum regione col- 
locatus, maximcrifrattumSulem videtct, quandois pleramque paricm tranf- 

E 3 cui- 
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curriflct; cui taraen expcrientia&ratioaduerfatuiv 

Ex Acentrodcfcriptus circulus AB c 

fic tcrra, CDE, circumie&a vaporum 

regio, C F vcrticalw diamcter, exiftatque 

tn fubhmi illius aliquo pnnfto G, oculus, 

aquo dedufcus radius G H. tangens (up- 

pofitam terram in B, crit Horizon fcnli^ 

hilis, per quem vltimooculusG videbit 

Solcm. Cumque radiusbic minus fitob- 

liquus ad arcu CD E F, quam radius pcr- 

pendicularisG D,perLtm.4.&c.minus 

rcfringet Solem, quam G D, &c Nam 

radium rtfra&um minus obliquum cauf- 

fauit radius incidcxix minus obliqu*, &c.- 

Crcdibilcigiturcft,Solcmtunc ma- p 

xime rcfi ingi ,cum radius rcfra&us a So- 

le veniens , cft ad Jiaeam verticaJcra in oua oculus exiftit perpendic*Iarif, quali* 
cflindijgrammateprrfcnti GD. Cumque oculus fccundum przfentcm rc- 
rum ftatum Solisortum & occafum in terrz fiiperrlcieproxjmepofitusintufa- 
tur, fit vtradius hic fcmper inhonzontaliplano fenfibilt iaccat: vndcvcrofi- 
mile eft, in ortu & occafu maximam rvcfraltionem enafci. 

Sicut econtrarainimam videmusin Zenith , quodidem dcNadirertfen- 
ticndum, ob minimas ibtdem ficri folkas radiorum tam incidentium, quam rc- 
fra&orum ad vaportrm fuperficicm imlinationes. 

In mediis vcro intcr Zcnith & Horizontem fenfibilem, interhunc & Na- 
dir intcrualls.m cdias fieri R*efra&iones cft ncccfTc : & bzc omnia,ocuio cx co- 
cicm pun&o in Solcm mobifem defixo. 

Nam fi Solem ftabiliamus, oculum auccm in diamccro Ae- 
mofphaera? moucamus,cxpericcur is accclTuadcencrum ipfws % 
mioorcm ; receflii raaiorcm Solisrefra&ionem j io cencro nulla- 
pcr c. & i. Lcmma. Propterca,quod radij rcfradi ccntro \m niorcs, fint ad cir— 
cumfcrcntiam rcmotioribus rc&iores. 

E quibtss manifcftum fit, horizontalem rcfradioncm maiot cm.proficifa 
awporibushumilioribus; minorcm ab altioribus, fi cstera pooantur pana» 
ficoculus fuperficici terrcftri infiftat: nam denfitatem aut raritatem 
obliqufrati additam , aliquid diffcrcatis virtutis in refra&io- 
ncm confcrrc, inficiari nonaufim,cumadflipulari vi- 
dcaurcxperientia; confcnfus ccrtc Au&o- 
jumidadiTcucra*. 

j>x 
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C9ELESTES. 

DE RADIO TANGENTE DIF- 

FICVLTAS. 

CAPVTXXI. 
C Eddifficulcaihicnoa conccrnnenda, & hoc loco cxcucien- 
da, oboricur. Cam enim, vti inprioribusfarpius afTcrtum efl, omnis 
radius in fupcrficiem aliquam rcgularcm allapfus, autfit rc&us, aat obliquusfi- cmtt * tm & 
•uc indinatus; inclinatorum autem radiorum in fuperficiem Sphcricam fit du- TiHHHl. 

i r • • • i- - \r r ■ • i r /'"W"'- 

plcxfpecics; aatentm inclinaturadfuperhciemcum potcntia candcm lecandi tmr . 
ii indire&u m produci cogitetur ; aut abfque hac potentia , etiamfi i n dir r ct u m 
protrahcretur. Radij quosfc&io comitatur, fantomncs interre&uni & ta«- 
gentcm conftituti ; quem fe&io dcAituit , cfl folustangcns, non minustarnrcit 
inclmatus, imo incli natoru m poftremus ; quia intra ipfum & fuperficie Sphe- 
ricamalkisnon cadit, nifife*et r inclinatioaufcipfiu4eitfi'mperangulusrectus. 
Quarftiocrgonunceft, vcrum eciam hic radiuspure cangens & 
nunquam lccans,fic ioccr cos numcrandus,qui ad Rcfraclioncm 
faciun r, adeoque vcrum ez radio coacingencic aliqua Rcfraclio 
oriacur? 

Et vidcturoriri. Nam i. rvefra&io, quacefi lineac incidentiar adanga- ^r/**»** 
lum cootinendum incuruatio, contingit in ipfoincidentiar punfto, quo radius f"ffir»f 
incidcntix fupcrficiem rcfringentcm primo attingit : ergo ad refra&ioncm t,M * ! €mc ~ 
faciendam nonrcquiritar nita purus in fuperficierefringcnteconta&us, alias 
in coTcFra&io non fieret. in radio autcm cofltingentis, adcfl hicconta&us, 
fupponitur cnim tangereSpharram. 

z. Inclinatio radj fuper altcrius diaphani fuperficiem,generat rcfract ionc; 
itqui radius contingctrar inclinatur fuper fuperficiem alterius diaphani,quia HV 
ciinatioeiuaeftangulus rc&us. ergogcncratrefra&ionem. 

3. TractatoresOptici paflimabiquevllarcftrictioneitaioquuntar. Inc4i- 
aatioradiorumcau(Tatrefrac5tionem,arqiialts arquilem ; maior maiorem; aul- 
lanullam. Inao hrc funt Opticorum axtomata. Ergo maxima indinatio rua- 
jcimam, rcfra&ionem efficit. Eflautem rad>j Sphzramcontingcatisincliautio 
raaxiraa.vt perfc patct, & pauloantc inlinuacum. 

4. Adilipolari vidctur tacitus cofcnfus & praxis Audtori. Nam contingc- 
tiar radium ipfi nufqua exceptfTe vcl rcicciflc vi icntur.cp tamcn bctum oportc- 
bat* ii ipfcad rcfringendutn inutilis ciTet. Imo quodadrwiraUiliuiefl ,& ma- 
ximum huic fententix patrocinium adfcrt , cundem contiHgcntiat radiura 
a Solc in Atmofphacram proicctum ex profiflb & quafi conccllo aifumuBt, 
vt cxctYcl altitudincm vaporum, vcl nmgniiujiftcm R.cfiacli«nis,3ut aliquid 

kmilc 
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fimile vcmemur ; quod oon faccrcnt , fi illum buic ncgotio ineptum cenfere nt 5 
autficenferent, ineptc&plancnuYlfaccrcnt. VidcKcplcrum in Paralip. De 
Qbfcruat. Holland. n. 9. p.141. Et aliasfarpuis*. . 

IX y - T V*JL A n 
C 0 N C L V S I 0. 

Scd diccndum nihilominu8cft,Radium purc cangenccnu r 
&fioe potencia fccandi allapfum, nonvidcriidoncurafacicn- 

Refrattioni.Probatur 1. (^iatalisradiusaltcriusdiaphanimedium naV 
ingreditur,fcd in codem fcmper permanet 1 ftringit enim alterum in vnico tan- 
tum punfto; crgo non rcfringitur. Clara eft confcqucntia , cx dcfinitione 
Rcfra&ionisad quam duo diucria racdisrccmiruntur.Anteccdcns patct ex 4 hy- 
pothefi,&c 

2. Sicut fc habct radius <nc?denti* ad corpus opacum terfum , circa rcfle- 
xioncm ; ita fe habet ad dtaphan um circa refra&ionem : fed ab illo non rcfl e6ti- 
turradius con< ingcnra: ; ncquc ct go in hoc rcfringitur. Minor eft euidens per 
fc. Maiorprobarur. Quia nfl xio tantum ideo &tunceft,quandorcfraaio 
opacitatc impcditur, & vbicunque rcflcxio eft, fi.opacitastollatur ,rcfra&io 
fict;itemvbicunq;,hafcaccidit,fidi3phanitasopaccturcum dcbitolacuorc,fiet 
reflcxio;ergo pari modo fefchabcntadcorpora fimiIirerfigurata,Rcflcxio Sc 
Refra&io^pariqiiepaftucurrunt, vn3cjucalterrfucccdit,&c. 

3. Si radius folarisin plana aliqua , cryftalli, verbi gratia,fuperficic,iacet,. 
■on refringitur , in qua tamcn omnia fua pun&a habct : ci go multo minus re- 
Eingctur in fupcrficic Sphaerica, in qua non nifi vnicum pundum habcr. Ncc 
poteftdarivlla.ratioprofupcrficicglobofa,qu« noamulto magis militct pro 
plana, &c 

4. Rcpudiatur biccontingentiae radius ababfurdo. Fierct Cnim re- 
fratiio maiora vaporibus alcis, quam ab humilibus; quod vt dc- 
monftreturfuppono. 1. Quodlibct Solispundtum Sphe/iceradiarc. 2. Ra- 
dium quoSol vclprimoinortu , vci vltimoinoccafucernitur, iaccrcin plano 
horizontis vifualis, ideoquc tcrram tangerc. ?. Atmofpharram non eiufdem 
fempcrinuariab«lisaterra diftantiac cfic, ied aliquando alriexem.quan Jocj; de- 
prcfliorcrnexiftcrc £t harc quidcm omniafuppono conuenicntcr placitiso- 
ptimorumauftorum^rationiatquccxpericntiacconfcntancis. 

Eftocrgo^nunciuxtafchemaadicAumjOCuIus Atn terracfupcrficiecon- 
tsfmt. flicutus, Solcm occumbentcmafpeSans vlrimo radio AB, iaccntc in Hori- 
zontc vifibili; fcd cV varia • Atmofphxrx circa terramaltitudodefcripta fitper 
guncTtumG,,humiIIima;,D, ujcdiajpcrE^altinlma; & Solcmidcm aliquodie 

vidcar- 
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▼ideaturradio A E, in fupctficic Atmolphzi z altiffima pc: E tradu&a, fitquc 
puu&um Erefra&ionis»radiuscjuc rcfra&us A E, c;ucm quiaopiniocontraria 
vultoriri poffc a radioSolis fupciiiciem vaporum mcrctangcnte, eritisradius 
\ E G, vltimus qu< aSolc in pun&um E potcft cadcrc. 

Eodcm modo, Ci aiio tcmporccV dic Soloccidat, & vaporcs mediamoc- cmfmi % 
cupcntaterraclongationem pcr Dcraducbm, radtusrcfra&us cnt A D, pro- 
ucniens in fentcntia aducrfariorum a radioH Di, vaporcsin puncTtoD, tan- 
tumradcnte. 3:Yiit*n . iv • >■ •f- ' 

. , Xandcm fiiterum alium Solis occubitum in hurnillimis vaporibui per C, c*/i*t. 
trairfiis cl gamus, fiet vltimusaSole racliusin vvpcrcs allapfus, cosqucin C 
tantum attingcns KCL; radius vcro ab codcmin punclo C icfraclus,erit C A. 
Quicafusomncs, non pro arb trio finguntur^fcd cx neciflitatcrcifzpefianr; 
fiqutdcmaradio mctc contingeftte altqua rcfradrio, ( vt vult fcnteotia oppo- 
fita ) procedtr. Qup dato iam, fed non conceflo > en M centro tam terrx quam 
Atmofphzrz, in trip!ici ftatu dcfcriptx,cmifli fint rcdi MN, MD,ME, vltra 
contactuumpun&a, C,D, E. Wte 

Igitur cumangulus L C N fit 
redfcus , rctftus etiaeftillideineeps 
LCM. Duobus igitur rc&is L 
CN, LCManguIis, zquantur 
tres anguli triangult ACM; Scd 
&tres anguli MC A, A CL, LC 
N,diclisduobusrcclisLC N, ik 
L CM zquantur; arqualcs igitur 
fant-tres ifli anguii, tribus mcti 
trianguli A C M angulis. Eft au- 
tem C AMrcctus,& ACMcom- 
munia; igitur (i auferam rc<5ium 
LCN, & rec"ium CAM, remanc- 
buntduoanguli ACL, & A CM 

rquafesduobusangulis AMC,& A CM; ablato crgocommuni angulo AC 
M, rcfidui A MC, ACL, zquantur; cft autcm angulus A C L, angulus Re- 
tractionis.ponitur cnim K L vltimus lolis radius tangcns vaporesin C, & ad o- 
culum A pcrucniens, &c. Eodem modo probabitur angulus Rcfrafcionis 
A D I, arqualisangulo D M A ; 8* angulus A E G, itidem Rrfraclionts zqualis, 
anguloEM A : maiorauieeft angulus AM E.quam AMDj&AM D,quam 
A MC; vtex Lemmatisfccundidcmonftrationeconftat:crgomaforeftrefra- 
cftio A E G,quam A D 1 ; & maior hzcquam A C L, Et fupcr hcics E,eft Sphz- 
latamplioris, quam D,&h*cc]uam C;&Cr lgiturvaporcsaitiorcs magis re- 

F fnngunr, 
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fringunt, crusm demilTiores, fi tangcntet rcfringantur. Falfura ertautem & 
contra expcrientiam , vt etiam in Solc Elliptico , pag. n. oft«ndi,quod vapores 
altiores ad rcfringendum fint aptiores humrlioribus.carteris panbos aut homo- 
logispofitis: ergofalfum ctiam cft.incidcmcs refringcndas, cfTeiincasvadiofas 
puretangcntcs. Qtioderatoftendcndum. 

Doftrina; huicfurfraganturcxperientix: etcnim radij pervltra Sphxnca 
rcfraai, nunquam ( quantum cgo quidcm experiri potai ) proueniunt a radns 
tiude tangentibus,fed fccantibus vitrum, etiamfi irrcfiadi prouchcrentur. 
Ex quo habico priocipio infercur, vaporum alcicudincro cilcv 
inuefligaeu dirHcilcra , e liaca incidcncia:; cu-n ei fccundurn modo 

difta,non fit nuda tangcns, fcd fccans circulum vtrticalcm, idcoquc variabilis ; 
vaporcs quoquc ex hoc ipfo non tam hamilcs cfle.atquc ahqui illos faciunu 

L^D AKGFMENTA INITIO FACTA 
f' • rejpondetur. 

Ad i. NcgaturadR.efraaioncmfu(Sccrc, tncidcntiamfinc fecandi pe- 
tentuu quiacorfus dircftuslincar incidentis non retunditura fupcrficic nude 
fumpta, & a pun&oindiuiGbili, fcd acorporcruperfidci coQiundu, ficc. vt o- 

mncstradunt. . • 

Ad 2. Ncgaturab inclinationc fine fecandipotcntia. cauflari rcfraotio- 
ocn;conccditur, ficoniunaafit; quamradiuspurccondageasconiunaa» 

nonhabcr. . . . , 

Ad 5. ConccditurAuaorumloqucndimodus.vitimatamcnindedcau- 

Aaconfcqaentianegatur. QuiaradiusSphxram contingcnsnon taminclma- 
tus cft.quam omnitim radiorum inclinatorum lermtnuvd q^iod mantreltc pa- 
Kt.inindinationc fupcrplanumfaaa, qux fiangulum rcAam adrquct, iam 
non inclinatio.fed coincidcntia eft : cui in Sphxra contingcntiarclpondet : qug 
appcllaturtamcnlax^inclinatio.quiaangulusvidclicct contaausmtcrradmra 
contingcntcm & arcum Sphxricum interlabitur. Misima autcm inchiiatio 
fupcrplanumdoterminatunullacitpoffibilis. . [ 

Ad R.cfpondctur ab Opticis Traaatoribus radium contingcntix iatis 
cxcludi in ns quxcirca medtum & radium incidcntix, ad rUfraaionem rcqiu- 
tunt. QModautcmaliquiTadium conttaus proinuenicndarcfra- 
&ione & alirs nonnulhs indagandis affumunt , id qu dcm 
verumcffcjlcdhocipfum in dubio vcifjri: vndc 
potius, iuxtadiaa, contraria fententia, 
ftarioportcrc. 

\ DE 
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Hincrcquitur,omnefradio$rcfraao$,cflrcabincit!entn3asqorfccentvi- 
trum. Vndedifncilisindagatuperhancviam rcdditurvaporum altitudo: qui 
ex hoc ctiam capitc firblimiorcs ahcjuorum opinionc cuadunt. 

j. Omniav-icraoculovicios.fiparccmaxeopcicofupcriorcrn 
iacliocnc ad cundcm vcrfos oculum, rcm vifamacqucconcra- 
£am lurfum ckcoJIuoc, ordmaric ( datur cnim cafus, vbi dcprimunt ) 
Ainferioremadoculum axcraquedcclinenc.rcfn vilam fuppn- 
rauno ; fi dcxcram, in l*uarn_ ; fi fimftram,in dcxcram concro- 
qucnr^. 

Equo fttbiliturdeplanis Rcfraclionam clo6trioa pracmifla ; quoJ in 
Hs vidchcet femper iaceant linea incidenti» , refra&ionis & pcrpcndiculaws. I- 
tcmqueadperpcndicularem vcl abcadcm rtfactioprorationc medij ; &ratio 
tcdditur,curSolfemperapparcat altior, intra Atmofphrram hcmifphxrij fu- 
perioris vifus ; quia nimirum extrema vaporum fupcrhcics Solis refra&iua, in- 
clinaturadoculumifuperiorrbusfiiispartibus, &c. VideSolis Elliptici ficu- 
cara num. i.pag.itf. 

DE VITRIS IN SPECIE. 

CAPVT XXV. 
Vitr* fl&ni* „ 

JT\ Mnia vicra plaoa hoc habenc, vc obieftifiguram oonmn- T 

ccnCjnifiininclinacioncvaldcmagnajcraffiora tamen citius ?i- 
duuurid immutare, tenuioribus. 

a. Hoc mirabile in vicris planis reperi >• quod cum eaderru 
fuperficics oculo applicaca concrahac rcm vilamj, fi ciufdcm 
fupcrficici oppoficum lacus admoucam oculo ; rcm candenx» 
diduclam conccmpler, quam ancea vidi concraclam-t. 

Expcrtus fum hoc in omnibus vitris planis qua? haAenus •plsrinoa ad 
Ciamcn adduxi , contigittjuc hoc in altero plcrumque eiufdem facici fitu, 
cum alij fitus rcm vifjin obliquc cnarCtarent. An huius rcicauflain vitris, 
autarcana^uadam naturar vi rdi Jcat, baud ficilc aiTcucrauerim. Vitra ccrtc 
hoccfficicotia,VcactiisKcuratcfuntcompIanata&perpoIita. 
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Scd licet expolitio fic proba , vicium tamcn inctfe planitici fufpicer ; quod 
acicm oculorum, non autem naturam cffugiat: vitra ctiam plana fccunJum 
euudcm tenorem & tra&um polita, fila quafi quardam cmincntiora contra- 
hunr,quxad hoc negotium multum valent: ambxctiam fupcrfkieshuccon- 
ferrc aliquid poflunr. Vtraq; enim fpectcm obiecli propriam in oculum mit- 
tit, & fecundum inclinationem contrahit; iamfidua*hxfpecies, vt farpefit, 
mutuo conta&u, coniunguntur, tunc oculus obic&um produci exiftimar, &c 
concurruntenim duo,in vnumoblongum,fimulachra,&c. Sed hxrationet 
nonconuincunt. Nam vitra libero flatucomplanatajfupctncieinitidiulmx, 
cadcm arTc&tonefunt praedita. itaqueab artificis manu, hoc pcccatum, fi quod 
cfiScxcufari nonpotcft. nifi quis dicat, etiam flatus in cofdcm fcmpcrerrorcs 
incidcre. quod verofimile vix vidctur. 

•1 **iit iwahwsc^t! Jt ?ino.^><, •! p , %it . tb )!■■ . i i' t "i }*}UiZ l rjiifiijj» - / ipi 
VITRA PLANOCONVEXA ET P L A- 

noconcaua. 

1. Planoconuexa, ficut & pIaaoconcdua,ad axera opticum 

rc&a,figurararelinquunc,magnicudmcm vananc: admora oculo 
minorem ctTiciunt planoconucxa quam eadcm me mora ; maiorcm planocon- 
cauaquameadcmremota: doneceuerfiocontingitinillis: tuncetiam contra- 
riaeueniunt. Planocohcaua obic<ftum nunquam cuertunt,quia radij abtliis 
refracti nunquam coeunt. 

2. Planoconuexaad axem opcicura obIiqua,rem vifarodi- 
ducunc fccundumdiamccrum obiiquamadaxcmopcicuro, an- 
ceeuerfionem , & ficdiftraclam ahasexalcanc, alias denuccunr^ 
pro varia nimirum vicri fupcrfioic & ad ojulum ficu : poft eucr- 
fioDem concrahuncrcm vifamj,&c. 

Planoconcaua, rem in obliqua ad axem opcicum, fcu con- 
tracla diamecro immiouunc, roulcoquc coucracliorem oftcn- 
dunt.idquein magnavarietatc, prout conuexitai vcl cauitas profccta fucrir a 
magna vel parua Sphatra, &c. 

DE riTRIS HOMOCENTRICE CONVEXIS ET 
eoncauis , qudiafunt , quorum fuperfictes tam conca- 
na quam conuexa ctrca eundem axern 

dcfcrtbttur. * 
i. Orania vicra SphsricahorooccmricecoDcaua & conue- 

xa,o- 
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xa, oculo obliqueadmoca, rcm vifam cranfparcnce concrahanc. 
Experientia crebra. 

2. EiufdemSphairac fegmcnca,«quccrafTa, acqucobliquai 
frquecontrabuntrem vifarrur 

3. Diuerfarum Spharrarumfegmenca,qua;funcSpharrarmi- 
Doriscicius,id eft,diftancia brcuiorcab ocuioj qux maions,car> 
dius, difrancia longioreconcrahunr. 

4. Eiufdcm Spha?rq ftgmenca,quxfunccrafl]oracicius,quc/ 
tenuiora cardms rcm vifam concrahunc. Hinc manitcftum vi- 
decur, craiTiciero aliquid conferro. 

5. Omnia homocencricc concauoconuexa , oculoadvicru 
acccdcncc.rcm vifam augcnc, rcccdenceiroroinuuno. 

VITRA f>TRIN£VE CONVEXA. ET 
• vtrinque c$nc*u*. 

T Praeftanchac vitra ideroquodmixca, fed incenfius. Mix-- 
fa roco , quar conftanc vna plana , & altcra fuperficie vcl conucxa , vcl concaua. 
Qu_ando autcm vtraquc vcl conucxa , vcl concaua cft, tunc idcm, fcd multo cf- 
ficacius, faciunt, quod planoconucxa, vcl planoconcaua. Ratio.quia rcfra&to 
in hifcc duplicatur ; vndc radij in conucxii altero tanto coaujrrgun t , in conca- 
ois tantundcm diucrgunt. 

2. Ncqucrcfcrtjvcrum eiufdem vcraquefuperficicsconue- 
xitatisexiftar, aurconcauicacis,an diucrfar; fcmper cnisn altcra altc- 
riu< vim, pro fua potcntia augct ; cuiuslibct autem potenha dcfumitur a lupcr- 
fic»c Spha?rica,cuiusipfa porrioncm participav 

3. Conuexa ergoad axcm opcicum obliqua,oblongat rem 
fccundurodiaraecrum vitriinclinatam, anccficuscucrfionem: 
poflea ver6concrariacueniunc,&c. 

4. Concauaadaxem opcicuminclinatc, rerum imagincr* 
fcmper breuiores exhibcnc.fccundum inciinacam vicri ad axcm 
opcicum diamecrum, in fitu U rcmocionc vicri aboculo,fcu ob- 
i*€t\ a vitro, quibulcunquo. 

CaulTa eft, quod radiorum inceiftcYio hic nulla vnquam fiat, cum feroper 
a fcfc roagji rccedanc- 

G Trans- 
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Transferunt autera barc vitra vifasrcsaverislocismirum tn modum, firr- 
fum, dcorfum, dcxtrorfu m,finiftrorfum, &C. Qjod etiam in Solc experiri po- 
tcs, per vitrum (imile coloribus cin&ura, aut i n Luna plena, vitro liqui do. Vi- 
debisenim vtrumiibec (lius in Ellipfinconfigurari,ilocotransfem,pro litu 
& ftatu vitri. Et fieiufmodi duo aut plura vitra, diucrfts lccis intcr vifum & fi- 
dera di&a ftatueris, multiplicabis ead<;m fidera. 

Equibutrationcm Pareliorum Parafelenarumqueeruercaddifc-cs. Qjod 
idcmfpccilla polycdra cdoccbunr. Sed & homocentrice conuexoconcaua vu 
sra,dequibus pau!oantc,eadcm prarftant. Vnde Q cx hifcc humilibus inalta 
alccndcre, tanquam gradibus quibufdam, non pigebit ; diccmusobie&u vel 
nubU,vclvaporisautftraiIismeteort diaphani refra&iui, cV vno iftorum mo- 
dorum muitiplicitcr figurati, fcc. Solcm fxpiufculc videri, 5cc & Pareliaita 
gigni, &c. Sed hxc ex occafionc ftringo » aon inftkuto cnudco. Sapicotibus 
pausa* 

DE CRISTALLO, NVBIBV.S, NEBVLIS, 

ATQVE ALIIS TR ANSPARENTIB VS 

corporibur*. 

C A P V T XXVI. 

CriJlaBiis. 

ESiaon nemo, & quidem folcrs,iudicio fuo,fcd non fatis eonfideratus Ma- 
chematicus,qui contcndit criftallum vitro in ratione recte rcfringcndi ce- 
dcre, ideoque ad vfus Opcic»s atque Aftronomicos minuseffcaccoraraoda- 
tam. Sedrcs,caucris panbus longc fccus habct. Datis enim duabus, vitrca 
atque crtftallina lcntibus conucxi< , ciufdem quantitatis, ft mihs fuperficiei, pa- 
ris cxpolttionts; crtftalltna cene vitrcam multum fuperabic reprxfenttndis 
obic&is quocunquemodo, idquod ego creberrima expcrientia didici. Cur 
autemlcntcs criltallinrcommunitcr minus valeant vitrcis, fpccicsqucraroaJ- 
rnodum inconfufas , aut coloribus fucans non adulterata* transfundant, cauf- 
fa eft.quod rariffimc perfcdce Sphe/ica,& xquabiliter cxtcrfafuperficic inuefti- 
antur, fci vndarum more crifpatx vifantur, qu*ina?qualicasomnemillisti- 
mulacrorum tralucentium ordirKra turbat , vfumque reSum adimic Huius 
autem libis in expoliendo, ex parte materiar, adlcribenda eft indomitx cri- 
ftalliduritici/ exparteartifieis, partim infciti*, partim vecordiar. Atveroqui 
improbum feientic laborcm coniungit, & fumptus ncceflarios in Mcchanicos 
vfus cxpcod*t,is ctiam criftalli pcriinacum fk£ct. Non tamcn abnuo,reperirt 

iatcr- 
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intcrdum tam nobilis matcriar, tam cxccllcnti* formz vitra, quar palmam ctian* 
cxa&at criflallofortaiTis pracripianc. Sed hiccafusadmodum raruscft. 

Incerim quxcunqucdc vkrishadlenusaffirmata funr,decri- 
flalIo # aquc auc mulco roegis ailcuci atur.Pi arfcrtim cum Vitri & Cryu 
• ftalli Rcfractiones fint cjuafi cxdcm , cxpciientia c* dodtorum virorum au&o- 
ritate fufFragantc. Vidc Kcpl. in Dioptr. Igitur Ciyftallusfuba&acV in figu- 
ras aptas transfurmata, idcm potcrit quod vitrum. Nequc opus cft diutius hic 
immorari,&c. 

X V B E S. 

Nubes qnidam ici dcnfar , craiTar & coloratac funt, vt SoYcm oculis c mni- 
neadimant,c\' dc his ad ncgotium prgfensineptis» nihil cft dicendum. Quar- 
damitararar, tcnucs atqucdiaphanar , vtafpcccum Solis inco!um<m pratftent; 
quarum dupliccm originem inuenictcrrcam & aqucam. Tcrrcac ruroo fpiiTo» 
autpulueri fparfo non mulrum abfimiles,ficcar» calidar, difcontinua-, &exin- 
finitis quafi puluifculis conflatae funt, quorum dnguli natura fua adiaphani 
potiusquam pcrfpicui, radiosfolaresmagis rcuerbcrant quam rcfringunr, id- 
eoquc obtundcndo vcl confundendo Soli & inquietando varicquecolorando 
fun t apt iores,quam ordinatc rc frin gcndo. 

Aqucarautcm, quiac vaporc cenui humidoquc funt cnatar, partibustjuo 
contiguis, atquc pellucidis conftant, & frpeificicm rcgularcm facilius aifu- 
munt ; idciro lucem ordinatius tam nfl.ctunt» quam rcfringunt: & huic 
nubium gcneri Solis varias c refraclionc fadtas configurationes , arbitror 
pot.rTtmumerTcadfcribcndas. Cohcingic cnim farpenumcro, vc ca- 
dem nubes Solem (ubingrclla in varias concorqucar non tao- 
cum formas fed & ad diuerfas mundi plagas modo oblongum, 
modocoarclacum exbibear, & plana refradcionuro modo fino 
vcrcicalia_ , modo circuli alcirudinum» modoalij inomnem_j 
parcem obliqui : quxvarictas vtt frpitfiroc tam a rocquam aliis cftanim- 
aducrfa, non finc fingulartanimi ycladmiratione, vclrecrcatione, & maxiroe) 
quando nubtsavcntisfunt vrhcmcntiusagitat», itafolida,iflorum afptctuu» 
nifl exrcfraclionc, datirationon potcft. Kcfraclio autem tam vatia idcirco 
accidit, vel quia fupcrflcits nubit rc fringentcs idc ntickm funt mutatar ; vtl quia 
cotius nubisfitusatq,inchnatioaliaatq,alia fubiuit;quorum altcrutru (tamttfi 
Vtrumc^ farpc concuriir ) lu tluit ad banc vanationc momentanca t auiLndaro;. 
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haudaliteratquefi quis crifhllinarum vcl vitrcarum Sph*rarum ma*imartim 
fegmenta fub Sole voltrantia afpicerct; carnimcundcm diuerfimodefancr*- 
frin^crent.provarictatcinterpofitioms. cuius rci documentum licet fumtrc 
cx aqua vel quicta vcl agitata; quam cnim ulic vniformitcr Sol retorquctur, 
tam dirformiter liic rcucrberatur. • 

Tv^ E B V L AE. 

Plcraqucde nubibus di&a, tccommodanturncbulii, exhiscnim illco- 
riuntur, ficcis liccx , humidis humi Ja? , den(i« denfr, &c. In hoc folo d ffcrcn- 
lia cft, qu*o J oculus in n ebulis plerunque exilUt,raro vcl nunquim in nubibus, 
& (ic pott nubcs (it oculus in aere diaphano rariore ; dcindc quod ncbulr fcm- 
pcrliutinftir cincris volitantis difperfir, adcocjuc vixeontinur . &cxbocre- 
fraaioniminushibiles,quamnubes; quod ctiam cxpcrientt* couhrraarc n- 
detur; nam bebctant ncb-ila: plcrunqucSolem, raroautem transformant. 

Quxfiiohiccfl,quiriat, vtccelo conftantcr fereuifiimo, turaque purga- 
tilTima Sol magis Ellipticus appareat , quam coelo multum vapido & veluti nc- 
bulofo ; rciiciendi vidccur cauifi in diucrfam mediorum clcuatorum naturam; 
n jmquandoc(je'um fercnimmum eft, vapores funt roridi, tenucs ,contigu», 
pcllucidi, polite tcrminati, ideoquc multum rcfraSiui ; quando vero obtuiutn 
ipparctccelum, tunc Atmofphxrainfccta cfthalitibusterrcis.ficcis.fumidis, 
difcrct <'s , turbulcntis & minimc ad refringendum , feu 1 Soiern hcbctandum & 
eoncuuendum natis. vt intcr cartera cxpcnri quiuis potelt , fi (peciem Sohs pcr 
interieaum fumum.aut vagantcs atquc excitatos pulueres tubo in chartam cx- 
cipiat: id quod 24. Nouembr. vnus e difcipulismeisfolcrtcr przftitit, quide 
cllipli Solis oricntalis intcr cztcra hatc habcr. 
,, Confirmatacilmultumfententia.qurfcinttlhtionemaitfieriintcrcurre^ 
, . tibus vaporibus, &C. Nam cum Sol oriretur,* nec dum totusefct fupra hon- 
>. xonccm, vfq;feread_ltitudinem vniuseraduscontincmer ae vehcmcntiflim. 
>, tremcbat: poltea quicuit vfque dum Ominum Conuidus amgtc,cquoco- 
piorusfumusafcendcbit,imononafccndcbat,fcddtrtundebaturinoccidctem: 

„ bic f jrnus cum intcr tubum & Solcm (licut alias no inunquam nubcs mtcrcur- 
,, rcrc folcnt) intercurric, fubito SolcoJem prorius modo, ficutanteinH jri- 
• ,zonte.vclicmentiiTimctrcmebat,abcuntefumo,iltico&tremorabut;& 
.* notaui v(q icdum Solaltitudinem fccundi gradusfupcraret,&r. Iftccamenia- 
»1 tcrcurfus fumi dtamecrum fercnthil mutauit, ccrtc nonbrcuiorcra fccic, led 
1» potiusampliorcni. Vidccap.34- 
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LtLIA TRANSPARENTIA CORPORA. 

£(t aqua vitris iodufa , quar (i cxtrcmitatibus aptis pollcant, vtputa , con- 
uexis,concauis, plinis,cVc. omniaquaecriftallus, quat vitrafolida prafftaot; vt 
txpcricnti clarucuadc t. Sunt ct;a nonnuili pcrfpicui lapidis.clcclru.cornu^c. 
quae multum opacitatis admixtum habcnt,& poliri dinScultcr pofluntj hinc vcl 
nihil vcl parum rcfnngunt ,fcd colorum luci?q, imagincsin fefcimbibitas rr.a- 
ligncadmodum tranfmittunr,& quia tcrnpcricificcae vidcntur, idcirco rcfra- 
Aioni minus infcruiunt. 

CONSECTARIA. 

Ex allatis Experientiis & dcmonflrttionibus, vtilcsdodtrinat, paradoxc 
for tin, fcd vcrz & rcbus Aftronomi cis pcrnccciTar iar, colligu ntur. 

CIRCA HEMISPH^ERIVM APPA- 

RENS FT EltfS CIRCYLOS. 
C A P V T XXVII. 

1. Omnia paceotiscoeli pundla_, , prxccr vercicerru , Rcfra- 
{tioni (unc obnoxia. Qujaomniaad vnumpun£tum intra vaporcs, cxtrt 
centrum aflumptum, radios indinant in fuperficicm vaporum, prajtcr Zcnith. 
pcr Coroll. Lcmm.j. cVc 

2. Omnia pacenciscccli puncla, iufto fublimora videncun^ 
prstcer Zenich. Dcmonftratur ex cap. 21. 

3. Tccum de ccelo quodapparec, plus cft quamapparetj; 

plus cft, proptcr exaltationcm ; minus clTc apparct, ob contraCtioncm. 

4. Siidquocjrefraclumapparec, bcrnifpxnum prxcise -x- 
quac(cj?cftcllis diamctralitcroppofitisfciripoteft) cuocccrcum eft,abf- 
que rcfraclioncroinusdimidiocccli pacere , adeocjueminorern 
cfle forfuancceli acerra diuaociaro, quam pucecur,cerra?quc!c- 
midiamecrum nonomninoforcailisinfcnfibiicm. Vndead hanc 
rem attendcre, non crit abs rc. 

5. Si vcrequodrerraclum apparec hemifpharrio maius efr, 
probabilc tic, remocioncm ccelia ccrracilcfcnluoronilupeno- 
rcrru. 

6. Ac fiquodapparechcmifphzriominusexiftcrcc, ccrro^ 
ccclomukumadruouerctur. G 3 7. 
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fimilc vcmenfur ; quod non faccrcnt , ll illum buic ncgotio incptnm ccnfcrcnt 
aut ficenfcrcnt, ineptc&planentlvl facercnt. VidcKcplcrum in Paralip. De- 
Qbfcruat. Holland. n. o. p. i 41. Et aliasfarpms* 

C 0 N C L V S I 0. 

Scddiccndum nihiicrninuscft, Radium purccangenceriLj r 
&fioe poteocia fecaodi allaplum, nonvidcriidoncurofacicn- 

da: Rcfraclioni.Probatur i. Quiatalisradiusaltcriusdiaplianimcdiumn6 
ingreditur,fcdin eodcm fcmper peTmanet:flringitcnimaIterun> in vnicotan- 
tum pun&o; ergo non refringitur. Clara cft confcqucntia , cx dcfinitione 
Rcfra&ionis ad quam duo diucrla racdiarcojuirontur. Anteccdens patct cxjiy- 
pothcli,&c 

2. Sicutfchabet radiusmcidcntiae ad corpusopacumterfum,circareflc- 
xioncm ; ita fe habet ad diaph inum circa rcfra&ionem : fcd ab illo non rcfle&i- 
turradiuscontingcntiar;nequc crgoin hocrcfiringitur. Minorefleutdensper 
fe. Maiorprobarur. Quia rifl. xio tantum ideo & tunccft,quandorctrac5io 
opacitatc impcditur, & vbicunquc reflcxio eft, fiopacitastoIlatur,rcfra&io 
fict ; item vbicunq;.haccaccidit, fi diaphanitas opacctur cum dcbito lacuorc,fiet 
rcflexio;ergo pari modo fefe habent ad corpora fimilirerfigurata, Rcflcxio 8c 
Refradio, parique pallu currunt, vnaque altcri fucccdit,&cv 

3. Si radius folarisin plana aliqua , cryftalli, vcrbi gratia r fupcrficic, iaeet. 
■onrefringitur, in quatamcn omniafua pun&ahabct: ngomultominusre- 
£ingcturinfuperficieSpli£rica,in quanon nifi vntcum pun&um habct. Ncc 
pote(ldarivlla.rauoprofupcrficicglobofa,qu2 non multo magis miiitct pro 
plana, &c 

4. Repudiatut hiccontingentix radiui ababfurdo. Ficrcc cnim re~ 
fraclio maiora vaporibus alcis, quam ab humiJibus,- quod vt dc- 
monflrcturfuppono. 1. Quodlibct Soliapundtum Sphe/iceradiarc. 2. Ra- 
dium quo Sol vel primoin ortu , vcl vitimo in occafu cernitur , iaccrcin plano 
horizontis vifualis, ideoque tcrram tangerc. ?. Atmofpharramnon eiufdem 
fempcrinuariab'lisa tcrra diflantix cflc, fcdaliquandoaltiorem,quandoq;de- 
prcffioremexiflcrr. £t harc quidemomniafuppono conuenicntcr placitiso* 
ptimorumau&orum,rationi atque cxperientiaeconfentancis. 

Eftocrgo»nunc,iuxta fchcma adic&um, oculus A in tcrrar fupcrficie con- 
flitutus, Solem occumbentem afpe&ans vlcimo radio AB, iaccnte in Hori- 
zonte vifibili; fcd & varia Atmofphxrar circa terramaltitudodcfcripta firpcr 
punclumQ.humiliima;, D, ujcdiajpcr E,altifiima; & Solquidcm aliquodic 

vidcai- 
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videatur radio A E, infupcificic Atmolphae z altilTiir;? pei F. tradocla , fitque 
pun&um £ refra&ionis » i ad u q u< rcfradus A E, iurm quia opinio contraria 
vultoriri poffc a radioSolis fupciticiem vaporum mcrc tangente, crit is radiui 
I* E G, vltimus o u a Sole tu pun&um E potcfl cadere. 

Eodem modo, fi alio temporecli dicSoloccidat, &vapores mcrliamoc- cafm» 
cupcntaterraclongationem per Dtradu&am, radiusrcfra&us etit A D, pto- 
ueniens in fententia aduerfariorum a radioH DI, vapotesui puncftoD, tan- 
tumradcnte. i j&fnkir* , t . iv 

Tandcm fi itcrum alium Solts occubitum in IiumiJlimis vaporibusperC, c*fmj 
traic&is cl gamus, flet vltfmusaSole radiusin vaporcs allapfus, coiquein C 
tamum attingcns KCL; radius verb ab codcmin puntftoC icfra<5tus,crit C A. 
Qui cafus omnes , non pro ar b; trto finguntur , fed cx ncct ffitare rei farpe fiant ; 
fiquidcmaradio mere contingehte altqua rcfra&io, ( vt vult fentcotia oppo- 
fita ) proccdir. Quo da to is m, fcd non conceflb » ex M centro tam terrx qu.ru 
Atmofphzr*. in triplici tlatu dcfcriptz>cmiflz fint r c 6 i M N, M D, M E, vltra 
contaduumpun&a, C,D, E. 

Igitur cum angulus LCNfit 
rcftus,rcftus ctiaefrillidcinceps 
LCM. Duobus igitur rc&is L 
CN, LCManguIis, zquantur 
trcs anguli trianguli ACM; Scd 
& tres angult MC A, A CL, LC 
N, di&isduobusre&isLC N, & 
L CM zquantur; zquales igitur 
fant-tres tflt anguii, tribus difti 
trfanguli AC M angulis. Eftau- 
tem C AMrectus,5c ACMcom- 
rc-unis; igitur (i aufcram rc&um 
LCN, cfcrcctum CAM, rcmane- 
buntduoanguli ACL, & ACM 

rquatesduobusangulis AMC, & A CM; ablato crgocommuni angulo AC 
M, rcfidui AMC, ACL, zqusntur; cfiautem anguius A C L, angulus Re- 
fracTionis.ponitur enim KL vltimus folisradiustangcns vaporesin C,&ad o- 
culum A pcrucnienSi &c. Eodem modo probabitur angulus Rcfra&ionis 
A D I, zqualisangulo D M A ; & angnlus A EG, itidem Rr fra&ionis.zqualis, 
anguloEM A : maiorautet/l angulus AM E.quam AMD;&AM D,quatn 
A M C; vt ex Lemmatis fccundi dcmonftrationeconftat : crco maior eft refra- 
&io A EG,quam A D I ; & maior hzc,quam A C L. Et fuperncies E,eft Sphz- 
faramplioris, quam D f & hzc quam C, &Cr Igitur vaporcsaltiorcs magis re- 

F , fringunr, 
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Hinc fequitur,omnes radiosrefraaos.cfTe ab incidentibtts qur fcccnt vi- 
trum. Vndediflkilisindagattiperhancviam rcdditurvaporum altitudo: qui 
ex hoc ctiam capite fublimiorcs aliquorum opinionc cuadunr. 

5 . Qmnia vicra oculo vicma, fi parccm axeopcico fupcriorcm 
inclincnc ad cundcm vcrfos oculum, rcm vifamacqucconcra- 
£fcam lurfum CKCoJluocordmarics ( daturcnimcafus, vbi deprimunt ) 
flinfcriorcmadocuium axemq'uedcclinenc,rcm vifam fuppri- 
rn u nu ; fi dexcraru, io izuara^ ; fi fiuiftram,in dcxcram concro- 
qucnt*. 

Equo (labiliturdcplanis KcfracTionum do<5trina prarm : (Ta ; quoJ in 
Hs ridclicct fcmper iaceant linca incidentic , rcfra&ionis & pcrpendiculaws. I- 
temqucad pcrpcndicularem rel abcadcm refractioprorationc mcdij; tkratio 
rcdditur,curSolfempcrapparcat altior, intra Atmofphxram hcmilj hxrij fu- 
pcrioris vifus ; quia nimirum extrema vaporum fopcrticics Solis rcfraaiua, in- 
clinaturadoculum ifuperioribus fuispartibus, cWc. Vidc Sohs Elliptici figu- 
ramnum. 2.pjg.itf. 

DE VITRIS IN SPECIE. 

CAPVT XXV. 
Vitr* fldfit. 

OM nia vicra plaoa hoc habcnc , vc obiecli figuram non tna- t 
ceiu,ni(liu mclmacionc valdcmagna,craiTiora tamen citius ri- 
cknturid immutare, tenuioribus. 

i. Hoc mirabilc in vicris plaois reperi ; qu6d cum cadcrru 
fuperrlcics oculo applicaca concrahac rem vifam_j, fi eiufdcm 
fupcrficici oppoficum lacus admoueam oculo ; rem canderiL» 
diduclam conccmplcr, quam ancca vidi concraclarru. 

Expcrtus fum hoc in omnibus vitris planis quae ha&enus •pluritna ad 
rxamcn adduxi ; contigtrtjue hoc in altcro plerumcjuc eiufdcm facici fitu, 
cum altj fitus rcm vifnn obliquc coar&arent. An huius rcicauffain vitris, 
aut arcana quadam natura? vi reii Jeat, baud facilc a(Teucrauerini. Vitra ccrtc 
hoi. ciEcicmia» Veactiis tccurateTunt complanata & perpolita. 
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Sed licet expolitio fit proba , vitium tamcn inclTc planitici fufpicer ,* quocj 
acicm oculorum, non autem naturam cfTugiat: vicra etiam plana fccundum 
eundcm tenorem & tra&um polita, fila quafi quardam cmiucntioracontra- 
hunr,qua*ad hocncgotium multum valcnt: ambzctiam fupcrficicshuccon- 
fcrrc aliquid poffunr. Vtraq; enim fpeciem obiecti propriam in oculum mit- 
tit,& fccundum indmationem contrahit; iam fi duar ha* fpcctes, vt farpefit, 
mutuo contactu, coniunguntur, tunc oculus obic&um produci cxiftimar, &c 
concurrunt cnim duo , in vnum oblongum , fimulachra, &c. Scd har rationet 
nonconuincunt. Nam vitra Ubero flatucomplanata.fupetficieinitiditftmx, 
eadem aflfcctionc funt prardita. itaqueab artificis manu, hoc pcccatum, fi quod 
efi,cxcufari non potcfi. nifiquis dicat, etiam flatus in cofdctn lcmpcrcrroret 
incidcre. quod verofimile vixvidetur. 

VIJRA FLANOCONVEXA ET P L A- 

noconcaua. 

1. Planoconuexa, ficuc &pIanoconcaua,ad axcm oprJcurn 
redla, figurarorelinquunc,magnicudincm vanaoc: admota oculo 
minorcm cfTiciunt planoconuexa quam cadem «cmota ; maiorem planocon- 
caua quam eadcm remota : doneceucrfiocontingitinillis: tuncetiam contra- 
riaeueniunt. Planocohcaua obie&um ounquam eucrtunt.quia radij abilli* 
rcfrafti nunquam coeunt. 

2. PJanoconuexaad axem opcicum obhqua,rcm vifam di- 
ducunc fccundumdiaraccrum obiiquamadaxemopcicum, aa- 
cccuerfionem , & ficdiftra&am aliasexalcanc,alias demiccunr^, 
pro varia nimirum vicri fuperficic & ad oculum ficu : poft eucr- 
fiooem concrahunc rcm vifarn_>,&c. 

Planoconcaua, rcm in obliqua ad axcm opcicum, feu cor*- 
cracTca diamecro imminuunc, roulcoque contracftiorem often- 
dunt.idquein magnavarietatc, prout coauexitas vcl cauitas profccfcafucrit a. 
magna vcl parua Spha*r a, &c. 

DE VITRIS HOMOCENTRICE CONVEXIS ET 
eoncauit , qutlta funt , quorttm fuperfictes tam concs- 
ux quam conuexa ctrca eundem axem 

defiribitur. * 
i. Omnia vicraSph«ricahorooccmricecoDcaua& conuer- 

xa,o- 
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xa, oculo oblique adraoca, rcm vifam cran fparen ce concrahaoc. 
Expcrientiacrebra. 

2. EiufdemSph^rae fcgmcnca , «quecrafla, acqucobliqua > 
rqueconcrahuncrcm vifarrur 

3. Diuerfarum Spha?rarumffgmenca,qua:funcSpha^3?mi- 
nonscicius jid cft, diflancia breuiorcaboculoj qus maions,car- 
dius, diftancia longioreconcrahunt. 

4. Eiufdem Sphscrc Itgmenca.quxfunccraifioraciciusquq 
tenuiora cardms rcm vifaro contrahunr. Hinc roanifcftum vi- 
detur, crafliciero ahquid confcrro. 

5. Oronia homocencrice concauoconuexa, oculoadvicru 
acccdencc,rcm vifaro augcnc, rcccdcnceiroroinuuno. 

-VITRA ?TRIN£VE CONVEXA, ET 
• vtrinque c$rtcnug. 

r Prajftanchac vitra ideroquodroixca, fedincenfius. Mi*> 

ta roco , quar conftanc vna plana , & alrora fuperflcie vel conucxa , vcl concaua. 
Quando autcm vcraquc vcl conuexa , vcl concaua eft, tunc idcm, fed multo cf- 
ficacius, faciunt, quod planoconuexa, vel planoconcaua. Ratio.quia icfraclio 
in hifce duplicatur ; vndc radij in conucxis altero tanto coau^rgunt , in conca- 
nis cantundcm diuergunc. 

2. Ncqucrcferc,vcruro ciufdem vcraquefuperficiesconue- 
xitacisexiftar, aucconcauicacis,an diuerfe; fempcr enisn alteraalce- 
rius vim, pro fua potentia auget ; cuiuslibec auccm potenna dcfumicur a iupcr- 
fic»c Spharrica,cuiusipfa porrionetn participav 

3. Conuexa ergoad axem opcicum obliqua,oblongac rcm 
fecunduro diamccrum vicri inclinataro , ance ficus cucrfionem : 
poftea verdconcrariacueniunr,&c. 

4. Concaua adaxcm opcicum inclinacji_. , rcrum imaginef* 
femper breuiores cxhibcnc,fecundum lnclinacaro vicri ad axena 
opcicum diamccrum, io ficu U rcmocionc vicri ab oculo,fcu ob- 
iecli a vicro, quibufcunquo. 

Caufla eft, quodradio: um intcifcftio liic nulla vnquatn fiat, cum fcropcr 
afcfc roagjs rcccdanu- 

G Trans- 
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Transferunt autern hxc vitra vifasresa veristocismirum in modutn, fur- 
fum, dcorfum, dextrorfum,(iniftrorfum, fcVc. Qjod etiam in Sol? experiri po- 
tcs, pcr vitrum (imile coloribus tin&um, aut i n Luna plcna, vitro liqui Jo. Vi- 
debisenim vtrumubet fiJus in Ellipfinconfigiirari,Sclocetransfcrri,pro fuu 
& ftatu vitri. £t fi eiufmodi duo aut plura vitra , diucrfis locis intcr vifum & (i- 
dera di&a ftatucris, multiplicabis ead<*m (tdcra. 

Equibutrationem Parcliorum Parafclcnaruswqueerucrcaddifecs. Qjod 
idemfpecilla polyedra edocebunr. Sed & homoccntrice conucxoconcaua vi- 
tra,dequibuspauloante, eadcm prxftant. Vndc Q ex hifce humilibus inalta 
alccndere, tanquam gradibus quibufdam, non pigebit ; diccmus obie&u vcl 
nubis, vclvaporisautiimilismetcori diaphani refra&iui, & vno iflorum mo- 
domm muitiplicitcr figurati, fcc. Solcm Cxpiufcule videri, &o & Parcliaita 
gigni.&c. ScdhxccxoccaGoncftringo» noninftkuto cnuclco. Sapicotibus 

MBflb 

DE CRISTALLO, NVBIBV.S, NEBVLIS, 

ATQVE ALIIS TR ANSPARENTIB VS 

corporibur\ 

C A P V T XXVI. 

St moo nemo, cV quidem folcrs,iudicio fuo,fcd non fatis eonftderatus Ma- 
thematicus,qui contendit criftallum vitro in ratione rect£ refringendi ce- 
derc, ideoque ad vfus Opticos atque A.ftronomicos minuseffcaccornmoda- 
carn. Sedrcs,cxtcris panbus longc fccus habct. Datis enim duabus, vitrca 
atquc criftallinalentibusconuexis,eiufdemquantitatis, fimilisfuperficici, pa- 
ris cxpolitionis ; criftallina certe vitrcam multum fupcrabit reprxfentandii 
obic&isquocunquetnodo, idquod ego creberrima expcrientia didici. Cur 
autem lcntes crirtallinxcommuniter minus valeant vitrcis, fpeciesquc raroad- 
modum inconfufas , aut coloribus fueatts non adulteraxac transfundant, cauC- 
fa e»1,quod rariflimc perfccte $phe > rica,& xquabiltter exterfafdperficieinuefti- 
antur, fcd vndarum more crifpatx vifantur, quxinxqualitasoronero illisfi- 
mulacrorum tralucentium ordincm turbat , vfumquc rcdum adimiu Huius 
autem labis in expolicndo, cx partc materix, adlcribenda eft indomitx cri- 
italliduritiei; exparteartlfieis, partim infcitix, partim vccordix. Atvcroqui 
improbumfcientlxlaborem coniungit, &fumptusnccefTariosin Mcchanicos 
vfus «pcod*t,is etiara criftalli pertinacbm flcfcct. Non tamcn ibmio,repcriri 

iatcr- 
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imcr Jum tam nobilismateriar, tam cxccllcntis formar vitrt, quar palmam ctian* 
eudz crillallo fortaiTis pracripiant. Sed hiccafusadmodum rirus cfh 

Incerim qua?cucqucdc vkrishaclcnus affirmaca fuor,decri- 
flalIo # aque auc multo noagis allcucrat u r.P. arfcrtim cum Vitri & Cryu 
ftalli Kefractioncs fint quafi cxdem > cxpciientiacVdodtorum virorum au&o- 
ritate furTragante. VidcKepl. in Dioptr. Igitur Ciyftallusfubada&infign- 
ras aptas transforroaia r idem potcrit quod viu um. Neque opus cfl diutius hic 
immorari,&c. 

Nubes qazdam ita denfr , crafTar & coloratar funt, vt Solcm oculis cmni- 
neadimantjcV dc his ad ncgotium prarfcnsincptis, nihil cftdiccndum. Quar- 
damitararar, tcnucs atqucdiaphanar, vtafpcclum Solis incolumtm prarftcnt; 
quarum duplicem originem inuenictcrrcam & aqucarrv Tcrrcar fumo fpiiTo, 
autpulueri fparfo non mulrum ibliroilcs ,ficcar, calida*, dikontiniia-,&cxin- 
finitis quafi puluifculis conflata? funt, quorum finguli natura fua adiaphani 
potius quam pcrfpicui , radios folarcs magis rcucrbcrant quam refringunr, id- 
eoque obtundendo vcl confundendo Soli & inquietando varicque colorando 
funtaptiorcs,quam ordinatcrtfringcndo. 

Aqucarautcm, quiacvapore tenui humidoque funtenatar,partibusque 
contiguis, atquc pellucidis conflant, & frpeificicm rcgularcm facilius aiiu- 
munt ; idciro lucem ordinatius tam rifl.<5tunt, qtiam rcfringunt: & huic 
nubium gcneri Soiis varias c rcfraclionc fa&as conMgurationes , arbitror 
potltTunum ctTc adfcnbcndas, Cohcingic cnim farpcnumero, vc ea- 
dero nubes Solem fubingrella in varias concorqoear non can- 
cum tormas fed & ad diuerfas mundi plagas modo oblongum, 
modocoarclacum cxhtbeac, & pJana rcfrac~honuro modo fino 
vcrcicalia_, modo circuli alcicudinum, modoalij inomnenu 
parcem obliqui : quatvarictas vti frpifTiroe tam a mequam aliis eftanim- 
aduerfa, non foic fingularianimi veladmiratione, vclrecncatione, & maxime) 
quando nubtsavcntis funt Vfhementius agitatar,itafoIida,iflorum afptcluu, 
nifi exrcfraCtionc, datirationow pottfl. Kcfracuo autem tam varia idcirco 
tccidit, velquiafupcrficicsnubiifefringentesidtntidim funt mutatar ; vtl quia 
totius nubisfitusatq;inckoatioaltaatq;alia fubiuit;quorum alterutru (tamttfi 
vtrumc^ fxpc concuri it ) iutluit ad banc vmatione momentanca taulLndaro;, 
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haudaliteratqnefi quis criftallinarum vcl vitrearum Sphrranim ma-ximarum 
feemcnra fub S ole volirantia afpicerct; eavnimeundem diucrfimodefanera- 
fringercnt. pio varictate interpofitioms. cuius rci documcntum licet fumcre 
ex aqua vcl quieta vel agitata; quam cnim iJlic vniformitcr Sol retorquctur, 
tam dirformiter hic rcucrbcratur. 

7^E B V L AE. 

Plcraquedc nubibus di&a, accommodantur ncbulit , ex hitenim il!*o- 
riuntur, ficcis liccx, humidis humidx , denft« denfx, &c. In hoc folod rfcrcn- 
tia cft, qu"o J ocnlus in oebulis plcruoque exiil it.r nc> vcl nuaquiaa ia nubibus, 
Zt ficpoftoubcs fit oculus ioac e dtaphinorariorc; dcindequod nebulxfem- 
pcr lintinfhr cineris voiitancis difpcrfx, adcoqac vixeontinux, &cx bocrc- 
fia&ioni minushibilet, quatn nubes; quod etiam cxpcricntia confirmarc vi- 
dctur; aam bcbecaat ncbuIzplerunqucSolcm, raroautem transformant. 

Quxitiohicefl, quifiat, vtcoelo conftantcr fcreuiilimo, auraque purga- 
tiffirna SoJ magis Eliipticus appareat , quam coelo mulcum vapido & vcluti oc- 
bulofo ; rciictcadi vidctur c juiTi in diuerfam mediorum cleuatoruia naturam; 
nim quandocoe'um fereniiTiinum cft, vaporcs fuac roridi, tenucs >contigui, 
pellucidi, politc tcrminati, ideoquc multum rcfradtiui ; quando vcro obtufuirt 
apparetcoelum, tunc Atmofphxrainfecta eilhalitibuscerrcis, ficcis, fumidis» 
difcrctis, turbulcntis & minimead refringeadum, fCvlSoIcm hcbccandum & 
eoacuueadum aatis. vc iacer cxtera cxpcnri quiuis potcll , fi (peciem Solis per 
iaterie&um fumum»aut vagaatesatqueexcitatos puluerestubo in chartam ex- 
cipiat: id quod 24. Nouembr. vnus e difcipulis mcis folcrter prxftitit, quidc 
ellipli Solis oricntalis inter carrera hxc habcr. 

> > Confirmata efr multum fententia,quxfcintiltationem a»t ficri intercurre- 
>» tibus vaporibus, &C Nam cum Soloriretur,& necdum totuselTctfupra horU 
»» zoatem, vfq; fereadaltitudinem vnius cadus contincnter ac vehcmcntilTimc* 
»1 tremebat: poltea quicutt vfque dum O ninum Coauicxus attigic,cquoco- 
» » piofiis fumus afcendcb JCiimo non afccndcbat,fed dirrundebatur in occidetem : 
>> bicfumuscumintcrtubum&Solem ((icutaliasooiaunquam nubesintercur- 
>> rcrc folcat) interedrrit, fubito Soleodem prorfus mo.lo, ficutaoteiaHori- 

• > jEonte* vchcmcntiffirhc trcmebat, abcunte fumo , illico oc tremor abiit ; & hoc 

• * ootaui vfq icdum Solalcitudinem fecundi gradusfuperaret,&r. Iftetamenia- 
>» tcrcurfus fumi dunctrum fercnihilmuuuit,ccrtc aon brcuiorcm fccit» fcd 
>» potius amplioreru. Vidccap.3^. 
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LAL!A TRANSPARENTIA CORFORA. 

Eft aqua vitris incluf», quar fi txtremitatibusaptis polleant, vtputs , con- 
uexts,concauis, pUnis, cVc. omniaquxcriftallus, quat vitrafolida prarftaot; vt 
cxpericnti chru cuadt t. Sunt ct;a nonnulli pcrlpicui lapidi-s,cicclrU|Cornu,&c 
quac multum opacitatis admixtum hat>cnt,& poliri Jifricultcr pofTunt;hinc rel 
nihil vcl parum rcfrmgant ,/cd colorum lucisqjimaginesin fcfcimbibitas ma- 
ligncadmodum tranfmittunr,& quia tcropcrici liccac ridcntur, idcircorcrra- 
Gtioai minusinfcruiunt. 

CONSECTARIA. 

Ex allatis Ezperientiis & demonflrttionibus, vtilcsdodrina;, paradoxc 
forfitan, f«d verz&rcbus Aflronomicis pcrncccijjriar, colliguntur. 

CIRCA HEMISPH^RIVM APPA- 

RENS FT EltfS CIRCYLOS. 
CAPVT XXVII. 

1. Omnia paceociscoeli pun£ta_>,pra:ccrvertic«m_j, Refra- 

{tioni funcobnoxia. Qiiiaomniaad vnumpun&umintra vapores, extrt 
centrum aiTumptum, radios mchnant in fupcrficiem vaporum, przter Zcnith. 
pcrCoroll. Lcmm.j. fcVc 

2. Omnia pacenciscoclipunfta,iuftofublimora videncuii., 

prarcer Zenich. Dcmonftratur ex cap. 22. 

3. Tocura de cccloquodapparcc, plus cft quam apparccj ; 
plus cft, propter exaltationcm ; minus clTc apparer, ob contra ct ioncm. 

4. St idquocjrefraclum apparcc, hcraifpsnum prarcisc x- 
quac(cj>cflcllis diametralitcroppofitisfciripotcrt) cuncccrcum eft.abf- 
que rcfradione rainus dimidio cccli pacere , adeocjuerainorem 
cffe forficancccli a cerra diftanciara, quara pucccur, ccrrarquc Ic- 
midiamecrum nonomninoforcailisinfcnfibiicm. Vndead hanc 
rem attendcre, non crit abs rc. 

5. Si vcrcquodrcfraclumapparec hemifpharrio roaius eft, 
probabilc fic , remocionem cccli a ccrra cllc fcnlu orani fupcno- 
rcrru. 

6. Ac fiquodapparcchcmifphsriominusexifterccs ccrr*u 
cccloraulcumadmouerciur. G 3 7. 
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7« Rjfitaxqaali Atmofphsrx, circum circi, qu» Horixon fenfibilis cr- 
panditur,c6ccmpcratione: Solus horizon eiufque paralichfiguram 
genuinarocirculifcruanc, eciaro refracli , acque exalcaci ; rcliml 
circuli omnes tam maximi quam non maximi,perfcexam circul' formam amit- 
tunt , ob inarcjualcm fcilicctrcfra&ioncm fingulorum in ipfls puncxorum ficri 
folitam. Propterea quop Horizonti non fint parallcli , fcd ad cundcm obliqu». 

8. Circulorura fcrapcr apparcncium qui maximus exparco 
rci eft, ob rcrra&ioncm exalcacus minor apparec eflc maximo 
fcmpcr apparentium: & qui rooddapparcc cilc maximus, cfl 
maximo maior ex parcerei , & horizoncem fccac , porcioacm qj 
ahquam fui infra cundcra fcmper habcc*. 

9' Circulorum fcmper Iaccntium a parcc rei maximus, noti 
ktec fed apparec fupra hori/onccm, ob exalcacioncm aiefra^ 
clione ficri folicam •> & qui modo lacencium maximus apparco 
cflc,cilminorrcipft,maximofcroperlacentium. 

10. Circulus cceli comHorizonte cerreftri fcnfibilicoinci- 
dcnsbeneficioRefraclionisexalcacurvc ccrram cangat;alias cuq- 
dem fecarcc, & infra poficus r in confpeclum non venirer. Is vc*« 
ro, qui ex parte rei cum fcnfibili ccrrco congrucrcc,eft nunc Re> 
fraclus, ipfo aIcior_. 

1 1. Ooanes vcrticales circuli, aliquantis fuorum arcuum portionesfnfra 
Horizontcm ex partcreKonftitutii ,fupra eundcra cffcrunr,cx«ltatas Rcfra- 
ftione» 

CIRCA SIDERVM APPARITIONES. 

CA.PVT XXVIII. 

r. NuIIa fldcra cxcra Zcnith pofica , videncur in fuis lociV, 
liccc id fcnfui no mulcuro paccac, vbi ^o.alcicudinisgradum plus 
minus,obcineoL Pat/texconfca.L Cap. prexedenrii. 

2. Nulla fidera veram fupra honzoocem akicudincra ofle- 
duoccxcra Zcnith, liccc id fcnfum fugiac, quando a Zcmch pro- 
pcabfunc. PatcccxConfc&i.Cap. prioris. 

Or». 
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mmafidcrain Horizoncefenfibilifica, func ex parto 
-TCl in fn cundem. PatctexConfc&.io.Cap.prioris. 

4. OmniafideraquarluncaparcereiinHorizonce fenfibiii, 
epparcnc cfle fupra eunJem. Patet ci eodcm. 

5. Nulla fideruoo, tn eodem vcrticali ficoruro , ab Horizon- 
te prope,tnarqualitercamcn remocorum,diftanciaqusapparec 
Tcrae(t,fcd femper vera mioor, fcnluiquecxpofica. Colligiturcx 
Confcd. 5. Cap. pridris : & ei aliis paflim . 

6. Omnisfiderum tn Honzontefimuliaccntium, diftancia 
incer fe qux apparec vera eft, & erroris expcrs. Patet e* Confe&j- 
T104. Cap. 25. 

7. Nulla fidera Horizoncem rcftum fimul fubcuntisu, in^ 
eodem fiue in auflruraiiue m borcam plus arquo ampliancuL, 
Patet ci puore, 

8. Omnia fidera Horizontcm obliquum feriencia, lacica- 
dinem borealcm cam orciua quamocciduam iuftoampliorem 
exhibcnc, auftralero minorem; & llia quidem qux parallelos 
poloeleuacoTicinioresdefcribuoc, plus inhocgcncrepotfunc, 
quamqu«crcmotiores,&c. CautTjefr.ii^gTsobliquailloramarcenrioSe 
dcfccnfio, quam iftorum ; vnde per rcfra&ionem clcuau, apparent in vcrttcali 
rcmotiorccjuara iiia, &c. Patet cxConfcdt. u.Cap.anrecedcntis. 

9. Ex rnodo diclis.duaruro apparicionum quse doclos ditl 
Corferunc vera & genuina caulVa reddicun.. 

Ahcrius; Quod Sol in arquinocliis nonnihil in Sepccntrio- 
nem velauftrum dcclmarc vidcatur; vt apcrre docct Martianus Ca- 
pellj Encydopzdi* I. 8. & recte eundem cxplanat Keplcrus in Paralip. fuis, 
Cap. 4. num. 10. cV ajtjpaflim. Sumitur enim huiusrauo, cx Confe&ario prio- 
rc, ab ampl:rudinc apparente dcbito maiorc. 

Altcrtus. Quodfiderahorizonccrafiroul auc propeftringea. 

Ha, amplius a fe difliderc pucencur in eodem, quam fupra in ver- 

tico, auccidcm vicinadifticcrano. Fitenimhoc etiam propteram- 
pluudinem, quam in Horizonte obtiquo exlubent arc|uaampliorcs»,it1dcm 
propteramicip^a nuacTslportpofitam Tcfpccicxaltationcm ,aRcfra£tio- 

Bccau&um* 

19. Om- 
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r o Omnia fidera in eodem vercicali , aut fibi valdc vicinis 
verticalibuscirculis fita, ab honzontetamen inarqualitcrremo- 
ta,ad feplus arquo.fecunduraalticudinemconucrguoc. Patctcx 
cap. 12. & 25. &c. Vndc difbntia illorura fccundum alcitudtncm iuflo minor 
apparet,ideoquein crrorem a*dducitr 

Ex hocaliam rurfus elicicscauflaro, cur oculus etia in Sphx- 
ra recla conftitutus, arbitmur fidera in JHonzonte iacentia ma* 
gisa ledifliderefecundum longitudinc , quam vidcbantur pro- 
peZenith.cum tame ex parcc rei vcrobiq; aequaliter difTidcanrv 
Nam cum ca ipfe rclatiuc i n ordmc ad fidera altiora conlidcn t , prou t figurant 
triangularcro, verbicau(Ta,aiitfimiIcconfTciunt, &huius figura* fitum alium 
arquc comprcfliorcm repcriat pcnes Horiiontem conftituta?» quam iuxra vtr- 
ticem viderat,proptcrcaqu6d aftrain horizontciaccntia ctiam fcnfibilitcr ex- 
alrccur ad fuperiora vicina refracVionis interucn^ , idcoquc diflantiar altitu ii- 
num dccurtcnt ur ; hinc fit vt oculus triangulum comprclfius inucniat in hori- 
aonte, quam adZcnith,&ex coarqucaut citius arbitrctur inferiora fidcra.irt 
horizonte iacentia, a fcrccefliflcfccundum Iongitudincm>quamconctfliflcfe-- 
cundum altitudinem ad fuperiut, vt in excmplo. 

In hemifphxrio apparentc ABC, 
oculus D eterraconfpiciat triafidera B £ 
Fad verticemi:a compofita, vttriangu- 
luro B£F fit arquilaterum , adeoque a- 
cutanguluro. Incurrat idcm oculus D , 
in eadem fidcra GH I, horizonti pro- 
ximantia, & apparcbit triangulum GH ^ 
I , a ftcllis ifbs prarfentaturn fcalenuro 
•btufangulum, vel ccrtccompreflius.an- 
gulusquead G fac"tus obtufus , qui ad 

verticcm Beratacuun. VndeperfallaciamconcIudit?ifus,b:ifin Hlmaiorem 
eflein horizonte, bafi E F »uxta verticcm, ideoqucdilcefliite flellas H & I ; ma- 
ie fupponens non variatas efle altitudincs H G , & G I,cum fmt ipfa* brcuiorct 
quaro B E, & B F, proptcr rcfractioncm. Id ipfum cuidcnter intclligitur, fi (e- 
rmcirculum A RC, di&ac figurar faciamus cfle medium difcum SoIis r in Spharra 
rcctaconflituti pcragrantcmxquatoris circulum, inque Solisfummo verticc 
ftellam B , & duas alias in cxtremitatibus longi tudims A, & C, confidererous ; 
oomprthcndent car in ZenitU triangulum re&angulum ABft; in Horizontc 
gagulusadEappircbitob EJiipfin foiarcm obtuiue. Similcquidattultmusdc 

roaculu- 
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man: i's fo!a ibus in Sole Eiliptico, p.i 7. \ t videas hanc rcm no tantum ratione 
clariiTima pexuinci.icd expcncntia irrctragabiii conflabilii i. Etcx hocctiam, 
ratio aliqua rcddi qucatycui vifus Solcm io Horizonte roaiorem ccnfear, quam 
in Zenith, aut iuxta. Putat tntni longitudini ahquid accrcuifTc; cum potius 
deccifcrit Altitudini. Scd alia ctiain huius caulTacx oculo, alio loco cft affc- 
rcoda. * 

1 1. Sidera horizonccm exhemifpbajrioSupcriorerantuni 
flringentia deorfurrLi , non autcm fccantia-,, fonc in circulo qui 
rnaiorcfi Maximoferapcrapparcncium ; cxhcmi/pharrioinfc- 
norc furfuro, funt in co qui minor cA maximo fcmpcrlacenciu. 

Patct ex confect. 8. cap. antccc Jentif. Vnde, 

1 Si Quialucudincs policfideribus horizonti vicinisinue- 
fligat;qui fidcruro difiantias vcrcicalcs explorar; qui locos vc- 
rosindagat; manifcftocrrandipcriculoobncxiuscft. Vndc Rc- 
fradtioncs cognofci dcbenr, vt errori remedium adhibcatur. 

1 3. Quod fi, qui in Spharra rcfta habicanc polos vtrinquo 
in horizontc vifunc; ccrturo eft, ablatis vaporibus dimidium-* 
cocli non vifum irfj ccrtum efr,nectancamccelimachinam, nc- 
quc cancam ftcllarum aut vafticacem aut elongacionem cflo. 
Vndcduplcxinfligcrctur vulnus Copcrnico, altcrum quodmotus fidcrum,©- 
pinione cius lentior ; alterum quod firmamcnti ad orbcm magnum proportto 
rbrct (cnlib Iis. Scd hzccxquifitarcxplomionirelinquuntur. 

14. Hancauccm SphvCra? fteilacajreraocionero, quia fciro 
roulcum interefr, in Spba?rano£lra obliqua fic indagabimus. in 
Spharrt ABCD.fit axis mundi A C, terminatus in A polum dcprtflum • 
in C exalratum ; hor zon fit B E D F ; «quator F G E H ; centrum Sph*rx lit L 
terra. Quia igiturcommunes horizontis 
2: i€quinoccialis fcdcioncs funt pun&a F, 
& E, ipfa fu n t pun&a vert ortus & occafus*. 
ortui quidem F, occalus aurcm E. 

Dico igitur primo ; fi dux ftells 
in ^Equatorc diam^tralitcroppo- 
fitaj inueniuntur, &ipfa?in hilco 
punclis horizoocis fpeclantur,itsL, 
yc dum F oritur,codem mOmento 
©ccidatoppofuaftclIaE j iropofli- 




H 
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bHeeflTe, vecerrar magnicudo infenfibilisfic admagnicudinenL» 

firmamenci. AliasenimrteUaharambarfuprahorizontem fimul confpico- 
rcntur. Prjffertim cum benctuio R.cfrac"fcionis multum promotierentur. 

Dicoz. SiduftftclIaeF, <Sc Ediamccraliccr oppoficas fimulcx- 
alcacas vifuncur lupra horizoncem , in K & L, idqucad dimidiu 
quafigradumaucaroplius, plus quam probabilccit, nullam forc 
fenfibiiem ccrraead Firmamenxum proporcionem : fic cnim amo- 
ta Atmofphzra, & confcquentcr ccflante R»cfra&ione, cerncrcnair cardem 
ftellr in horizontci deocpe dimicfium is vifui pcrmittcrct. 

Dicoj. Si ftcllae diamecraJiccr inaequacoreoppofica? fimul 
vclfupra vclinhorizooce confpici ncqueuncncccflcfimplici- 
ter cft, cerrana ad firroaraencum valde fenfibilem ciTc : vcpoco 
quascancuro decoeli confpcclu adimac, vc dua: hx flcllx,nequc^ 
alciorcs quidem , rcfaclionis dono, fimol fpeclari nequaquam-» 

poilinc. Quamrcmvt Aftronomi& norint&aucupentur, 

Dico 4. Si duae ftcliac in arquacorc poficae, qualcs F 6c E, om- 
nibus populis fimilicer apparenc; id cft, vel in honzonce fimul 
vifuncur, vclfuprahorizonccm fimulacquc «qualicer ; velfimul 
vidcrinunquam valcncfucccfliueaucem eodem modovbique 
cernuncur; calcsinquam frcllar, diamccraliceropponuncur. 

Dico 5. Si duac in arquacorc fteliar , F & E , orcus occafusquc* 
permucacos fimiles exhibcnc, cx diamccrahcer opponuncuc. 
Vtfi F&Efimul vifuntur; Fin ortu E in occafu : poft medium ?cro annum 
(idqueob Solisabfentiam) F in Eoccafu, &Ein Fortu fimulfpe&antur iii 
horizonte (icut ante annum mcdium 1 aut fimul fuf ra horizontem in KcV L, 
idque vicibuspermutatis: eutdeirscft talcsftellasediamctroftbiopponi. 

Dico 6. Si dux in xquacore ftollse mocibus & ficibus per- 
mucacis,eademlocaad horizoncem noe reprsfencanu > impof- 
fibiIee(l,ca:certsparibus,basncllasdiamccra)iceroppoficaseflc. 

Q>iz de ftellis in arquatorc oppofitis dixi, ipplicar] pofTunt ad quaruis 
JuofiJcra, in quouis circulo verticali fub fitaSphxraPcuiufcunquc,diamc- 
traliteroppofita. 

Hjcc autem res maxime ftia animaduerti folet Bc poteft, in Eclipfibos Lu- 
iiaribut lobortum autoccafum Sohsaccidentibus. Ihi enim Lumiuariamagn* 
oppolittonemdiametratem obtincnt, & in verohorizontc fuas fcdcs habcnt. 
Vide Piia. 1. 11. hift. nat. c. 1 $, Et Kcplcr. in Paralip. Wop.11. Probl. 4.n. 50. &c, 

CIR 
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CIRCA TEMPORA ET LVCES. 

CAPVT XXIX. 

Dles ciuilesaborruad onu,aucab occafu , ad occasu (abflra- r 
hedoctiaa mocu Sohs rccuJo)proucrcfra£tio cll magna vcl 

parua,ita magnitudine variant; quia dicshi aptarfintia lucismenfurz- 
tur.quam rcfr. c"t:oinzqualiterdifpcnfat : vndc horisabottu aut occafu,inob- 
fcmandi ncgotio,non eitnimiumfidcndum. Aliascnim citiusSoi oritur quam 
aflas, &c. 

2. Diesa media nocTie ad mcdiam_», fcmpcr funtarqualcs; 

nam n fu <ftio hic mhil impcdit : quz fu tantum in circuhs vcrticahbus, fccun- 
dumalttudincm, i oauum longiiudir.cm. Ulauun frUutiianus vcrticalium 
circulorum primarius,&c. 

3. Dies Aftronoroiciaraeridicad mcridicro , arqualicatern 

/imilitcr fccuram prac bcnc. Etiamfi cnim ficri poffit , vt Solin meridieal- 
tior fitdcbito , non tamen idcircofcrius autcitiusad mcridianum ctiara appz> 
rcntcr pcrucnit, ftd arquolibus fane intertialliseulminat. 

4. Arcusdiurni, fiuedics So]aresvfuales,quos alij artifkia- 

les, nonnulli cacuralcs appcJlant, fcmpcr funt longiorcs,coru tn 

complemeca fiucarcusnoclurni ilhsoppofici.fempcrfuncarquov 

brcuiorcs, inomni Spbarra. Ratio Solaeft, quiaSolis rcfraftiofitadlU 
ncamperpendicularcni, qui proptcrca felc vcrfus loci vcniccm txporrigit,iC 

debitocttiusexfurgrt,acquofcrius occumbit. 1 

5. Vnde horologia omnia folaria,potillimum vcro cx Altitudinibas con- 
fi r~ra,hallucin u i neccilc cil, cV cos qui ab ortu ad occafum,aut contr a,koras di- 
rigunt,frec]ucntererrarc ; n>fi aliundcoccurram ;quod vt melius ftcri poffit: 
circa prirouoriencis,& vlcimuoccidencisbolisprQcipucpunclu.. 

Noca 1. duj-Iici modopofn apnomcrvl/fcu sxibushorologicisproie&as 
vmbral,fiue curforcs in quadrantib'cV Cyiindris,&c.dccipcrc;aut .n.lineis ho- 
ranis non rccle dcfignadis; aut locu Soliii Zcdiacoaduhcrinum attribucndo» 
imponcrcqueuntincautotv-roni. Ad lincas crgo horarias q> attinec; 

Nota 1. dcccptionem cadcrepoJTevtlii)t'rmpotisduratione;vclinlinearu 
borariaiG dcfignationem. Ad duranonem ccroponsquod fpccScat; 

Noca j, Seropcr& vbiqucfubomniSphapra,afcendenccfu- 
pra Hor zonccroSoleccmpusanricipari, codem intracundem.» 
dcf ccndcncc, poftponi r iu n Bcmficio KcfraC^oDis,Bomines Sof< fruS- 
* II z mrdiu- 
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tur diutiui, & in arcu parallcli cuiufuis, qucm duo circuljhhorarij inte/cipiunt, 
conhcicndo Sol plus morar infumat mane & vefpcri , quam mcridic j quar cauf- 
li in (olam Refracttoncm cft rciicienda. Vndc 

Nota 4. Qupniam rWraftiocft inarquilis, maximafubortum&occi- 
fum, fcnfim dcindc pro Soiis clwjaiione minor, atq; mmor ; indcju; vt & wnjfc 
porairta Rcffaftiombus obnoxia, dqrauoncs inacqualcs nobis cxhibcant; 

eruntqucdiffcrcntishorarum iftarum,cadcm intcrfcpropor. 
tioncqua rucrincRcfia£lioncs,&conxra,&c. 

Noca 5. Sicut fub Sphrra rcfta, & obliquis Iiulc vicinisRcfraaioSoU 
tcmpora horaria producit; ita (quodfatistoirabilc) fub Sphscra parailc- 
Ja, & obliquishuic vicinis,incegrosdic$antidpat& poftponio- 
fit hoc proptermiximamoWiquitarrm ilHnsSpharrjr; natnSolad horrzontcm 
ibidcmdiutiffime manct, propterinclinationcm Echpticx,idcoqucficiufdcrn 
Rcfra&iovel vnicumgradumzquet, quodficrifarpiusnoneftdubium.doncc 
Soitantumarcumin Ecliptica, qui vnograduiiovcrticali^cccptorcfpondct» 
percurrat,Iabcntur aliquot dics,$cc. Nam vni gradui in circulo verticaii.huiua 
Sphxr*,rcfpondcntin^cHpuca.i. # 50. , i9.''2i,''' Cumautcm Rcfi.actiOjintc- 
grum gradum ftrpiufcule cxccdcre qucat * imo probabihiTi oi c ad duos quando- 
que pertingat : hinc fit in tali cafu , Solcm fupra horizonrcm in Spharra paralle» 
laeuafurum quinquedicbus citius. coquod duobusgradibus tn vcrticalifum- 
ptis, rcfpndeant 5.» 1/ 44." 4.'" in Ecliptita, &c. Contrariom fitth SprYrra 
re&a ; vbi & Ecliptica ad honzontcrh paruam inclinationem habet, & Motus 
primusSoIem ab horizonte mox auehit; qood inSpharra parallcla nonfir^ vbi 
Solem folus motus fecundusfupra horiz jntcm clcuat. Nihilominos tamcn 
contingere potcft, vc vtrobiq; Refractionis quantitas in fe iit cadcra,&c. 

CVRCA VMBRARVM* IN LINEAS 

hortrias , froiecliottth 

Nota 6. Cum Rcfraclio, vt NonnJo*. 4.CV5. duftum , vbiqucfc fem- 
pcr in tcmpora peccct.prouchcndo So!cm citius.cundemque abituricntcm re- 
moranJo ;a Solcautcm radj io Itiloshorariosimpaifti vmlaras horarumdifcri- 
minatrices proiiciant : QusfllO nunc cft j 

Vcrum Refradlio vim fuam inhorologiactiamfciothcrica 

CXCrCCac, & ficut Solcm iurto maturius fupcr finitorcm exaltat ; lta ld ipsu 

in vmbrisgnomonuroadlincashorarias proicc~lisfigo»ficcc. Aa 
vcrdiiiudfoluna facucj liacas autcm horarias eafdcm vmbris 

ftilo- 
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rtilorum permhtat;quasoccupaflent,SoIci>refratfo velafon- 

dcnto > vcldcfccndcnto. Vt qtiia Ingolftadij Sol principium Cancri 
poffidcns,horizontcmobtincrct manc hora 4. vefpcrc 8. linc R.cfraft.ione; 
cum modo R.cfrac"tus cundem fubcat matutinus antc 4. vcfpcrttnus dtferat 
poft odauami dubitatur nunc , An vmbrj Itilorum id ipfum in lineis horariii 
ctiam indicet ; an vcrd in cafdcm lincat horarias incurrant, in quas accidiflcnt, 
fi Sol irrcfraftus apparuiitet ? 

Diccndum breuiccr 1. Quadranccs, Cylindros, Annulos, 
fimiliaquehorologiaraobiliacx alcicudinibus Solis fupra hori- 
zoncem coDfccla., , in omni loco &Sphaera , fcmpcr oftcndcro 
tcmpus,horum & locum Solis , qu* fuiflcncindicaca, fi Sol irrc- 

fraclus alluxi flcu. Caufla crt, quia ifta tnftrnmcnta locum Solis in Zodia- 
conoh inucftigantcx radioSolis^fcdcognitum&inucntumantcfupponunr, 
Vt cx co in cognitioncm hor$ latentis perucniatur. Et cum horaria? Iinez in iis 
fmtdcfcripta;exSolisaltitudinibus quasfuprahorizontcminquolibctfi2no& 
horadieit^uauishabet; hincfit, vt curfor velindex adlocumSolisconilitutt, 
oftcndint horam altitudinibus Solis conuenicntcm : fiuc tam illam altitudi- 
ncmacquifiucritSol pcr R. fradhoncm fiuc non. Etlic hora ortus & occa- 
fusquaifuiflct abfque Rcfraclione fempcr repratfentatur inhjfceinftrumcn- 

- ' Dicendum 1. Cxcerahorologia fciochericafixa,cuiufraodi 
cft vcrcicaic, aquinoftialc , &c. in Sphacra quidcra rcc*h,fcmper 
accipcrc vmbram orciuaro acquc occiduam aSole rcfradlo inJ. 
cafdcra lincas horarias, in quasaccepiflencabirrcfraclo. Ratio 
cuidens. Q^ia planum horizoutale in hac Sphara coincidit cum circulo horat 
6. Ergo fi Sol horizontcm infidct, fcmpcr eft in circulo horx fcxta? ; idcoquem 
horologus vmbra ftili in lineam hor* fcxt 1 dirigitur ; co quod linea? ifta? hora- 
ri*fintfcdioncscommuncscircu!orumhorariorumcumplankhoranis;hinc 

ipQcin fuorum circulorum planis neccflarioiacent, &c 

Dicedum 3. InSphsraobliq«a,vrobra(liliaSoIeexorien- 
teatq; occidcncc rcfraclo profccla.nonobumbraceamlmcam 
horariam, quam obcexiflctproicclaaSolcirrcfraclo. P<obatur. 
Vmbra ftili lincaq; horaria & radius Solis in ftilum occurfans adcoqucSol ipfe, 
vbicunque tandc pofitns, in vno fcmpcr funt circulohorario , vt cx gnbmout- 
cis euidcnscft: atqui Sol in horizontc conftirutus aliutn circulum horanum 
infiict rcfra&us, alium irrcfraftus ; quia iuxta Confec" t. 8. cap. 18. aliam rcfra- 

k j £ «H 3 ctus, 
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&irc hie, aliam irrefraffUs amplkudinem obtinet: ergo & raJiut ab ipfoia 

ftilu m prolapfus, & fhlusatque linea horaria a rtilo inumbrata, ; n alioetiam cii- 
culo horario vtrfantur, qoando Sol rcfra&us hor izontcm poiTidcr, quam qua- 
doeundc irrcfrac^usinuadit.QuodautSolin variataampliuiuinectacirculum 
horariu mutet;indcfiteuides,quiainSphc/aobliqua,circuli horanj pcrambos 
polos & fingula horizotis pu&a trafcum; vnde in quolibet horizontis alio alio- 
que puSo verfans Sol,ncccfTi rio in alio atq; alio plane horai io iacct. Hinc rr.a- 
nefubcxortum Solis, vmbraflili cadetinlincam horariam quzmancantecc- 
dit, & vcfpcrc fcquitur cam, quar ortui atqoe occafui Solis irrcfracTti dc bcbatur, 
Id quod crebra cxpericntia hic Ingolftadij confirmauit. Ortus enim Softitia» 
lis in cancro vmbram primam collocauit intra tertix& quar ra? matutioz liocas; 
occafus podrcmam intra o&aua* & nonar, ita> vt o&juafirmc pars horztam 
xnanequam vcfpcrcamphus ab vmbra indicarctur, &c. 

Dicendum 4. Sub Spharra parallcla hakc varictaccs mulco 
maxirre Jocum habcrc,vu expcodcnci facilc patcbio. Nampro- 
ptei R.vfradionum inconftantum , ficrt potcfVvt Sol hominibusin hacorbil 
pljga cooftifutis emicet in aliquocirculohoratduodecima?. vcl nonz, vcl pri- 
xnar: cumtamcn circulum horar fcitx occuparcdcbcrct vmbra» NiGvclimus 
conccdcrc illos mcridianofixo atqueccrtocarere,&r. 

Pro exorbiracionc vmbr*a vcro Solis loco,in Zodiaco ; 
Noca 7. In Horologiis mobihbus fecundum clcuacioncsSa-» 
lis fupra honzonccm pofici conflrudlis, curfores & ftilosfcmpcr» 
oftcndcre vcruro locurn Soiis cam oricncis quam occidcucis, ia 

Omni Sphsera j &C. rationcm pctesexdicendo. 1. Notandi 6. cVc. 

In aliis vcro ftabihbus horologiis, Zodiacum infcnpturrLt 

habcncibus, alicerfe reshabec. Nam in toto vniuerfo vnicus tantum 
xquator, idq; inSoJaSphxra rccla , Solem domicilio fuo acceptum, ita 
moderttur, vt cxerrarc non finat arcgia via; idcoqucneque radiisSol emif> 
(is vmbras in aliena diuerticula hic cogit ;-fcd ficut ipfc srquatorem > ita vmbrar 
apcxlincam arqmno&ialem inconniucnterohambulat, irf.nuc vcra ortnsSc 
eccafiu punfta, Arictisque& Librarloca dcfign.it. 

Reliquorum verofignorum ocParallelorum in orcu atq;oc- 
cafuSohs loca vera in arcubusZodiacidelineaca^, vmbraaftilo 
proicdla,nunquaoilcnd!c,fcdfcmpcraberrac: minus came fen> 
llbilicer mSphzrarecla; plusin obliqua; maxirocio paralleia. 
R jtio horum omniu efl; quia R.cfracjrio fit fccundum circulos verticates. Cura 
crgo cx parallclis fulusxquacor in Spharra rcAa coogruat etua vcnicah Vcro; 
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Refra&io illo die fecuiidu ipfum fiet» idecq; vmbra in iieutra partwn deflcc"tcrc 
£occlt,crgo iu oppofi:o plano horologiano locu Solis vclu ooumbrabit,&c. 

Solautcm rclujuos para!Itlos.pcragrans., ccntrum fuumnon collocatin 
communcm ipforurn cum horizontcfcdtioncm , quod oportcretfieri ,ti irrc- 
fra&us arTulgcrct; fcd pundto vcri ortus nonnihiladmouct. quiaipfein hori- 
Zontem vilibilcm cxporrigttur , cumadhuc infra cundcm cx parterci vcrfaturi 
ergo circulus vcrticalis pcr locumin quoSolir>frahorizontcmcxiflitcx partc 
rci» traduccus, fccat ibidcm parallclum Solis ; non crgo cadit in pun&um quod 
Jiurir jn cnm codem parallclo commune habct, fcd necetfjriofccathorizon- 
tcm intcr parallcii & arquatons comrauncscum horizonte lcdiones : cx quo c- 
liinciturjocum etiam ab vnruaftihadultcnnu monftiari.Scd hsc 10 bphc- 
XarcclacxerraciOjobangulosvaldcacutos, quos ? crticaics cura parallclis 
cfficiunr, in fcnfuro, mcoiudicio, 000 cadiu. 

Secus cucnic in S phaera obiiqua & Parallcla.,. Quod fic obitcr 

irjfinuo. 

Si ponamui in Sphwa parallclt Rcfra&ionem clTc vnius gradus; tum Sot 
circa arquino&ium vernum adhuc agens in gradu 27.30'. pifciura, exilict in ho- 
rizontcm, tjquod vnigradui verticalis circuli in iiia Sphjtra,refpondcantt. 
30'. cVc. in Echptica. Ergo horologiaric vmbrzoftcndentSolcm in principio 
axictis, cum ipfe adhuctriduum pjrneabdt. contra; quaodo Sol principium 
«rietis perluilrabit,horo!og : .aria: vmbrar, ipfum in tcrtium fcrmc ciufdera figni 
gradum vcl paraliclum,coniicient. 

Hifcc anSnia cotuingcnt in Sphzris obliquis, fcmperqueplusclocofuo 
moucbitur Sol, quoSphzra obliquior fucrit. Quia circuli vcrticales in lo- 
cum Solisrcfradc cxorieotis aut occidentis demiifi, averolocoSoIis,quopa- 
rallclus cui Sol inetl horizontcm fccat, multumabcft, proptcr mjgnum an- 
gulum.qicm vcrticaliscum parallclo Solisficitjex hoccnim contingit, vtar- 
cus in horixonte angulum iflum fubtendeus valde fenfibilis fiat ; i Jcoque vcrus 
Solis parallclut qucm percurrit,fcmper inalienum locuratranvfcratur, adeoq; 
in 01 tu & occafu, vinbrarlocumSoli in Zodiacoadulterinum contnbuant. ht 
harc quidem pro inltituta brcuitatc innucrc tantum volui. Nam pro dignitatc 
iiuegrum voluracn exigcrenr. 

c Accidiccciam ampl%udincs orciuas&occiduasin Sphar- 
raobliqua maioresapparcre verius poium apparcnccm , quam_» 
VCrfuS occulcacu m ,quac tamcn abfquc rcfractione non cuenirenr. 

7. Equohabcturvcraratio, cur fidera onencia & occumbencia 
Scpccncrionaha in climacis borealibus, io borcara plus dcbico 
Tcrganu. 8. Dia- 
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8. Diuciuslucequam ccncbrasin quouislocoraorari neceC 
feeft. EtquoSpharra obliqaior, hocluxillis diururnior. Cun ^jcrcfnftio- 
ficri poflit ad vnum gradum & amplius, poffibilecft iisquifub > pohsdigunr, 
Solemcitiusoririduobusdiebus & amplius. Vndcfohus rcfracbomsbcnch. 
cio euenirc poreft , vt «ftas quinque aut pluribus Jic bus hycmcm fupcrcr, kib 
iftis Spharns. Ex eodcm fundamcnto cxaltari illis poflunt que>n>fcmpcr li- 
tenuum ftcllarum>& iterum dcprimi , fohus rcfraaionis opcra, a bfquc vlla poli 
variatione. Vndcconfiderandumcft; Annullacxhoc capitedcpohmutario- 
ne, in Auaorcs.irrcpfcrit diiTcnfio. Qupd tamcn ah» diicuucndum rcfe*- 



uamus 



«>. Eajdcm cauflae doccnc, confirmantc expcriencia, in bpnar- 
ra obliqua «ftacis prarfcrcim dics longiorcs eflc xquo. Cum cnim 
Sol obliquius afccndit,. fn vt vni gradui lccundum afccnlioncm rcdam in 
vcracahcirc^lofuraftOTc^ 

quorum tamcn Gngulizquantur tcmporc, fingul.s afccnlionis rea* grad.bus : 

i quo mirari dcfinocur aliquado m aeftace ancc quana llluccfcac 
Sol,&pofteacrrorinhorologiisaccidac, (idquodfxpitfimccxpcrtu* 
fum ) quando ca fccundum Solem oricnccm auc occidencem.. 
diriffuncurn.. In hoccnim cafu Solcxrcfraaioncpcccans,caftiganduseft: 
ad horoloe.a bcne dircda , non illa fccundum ccfpitantcm Solem depra- 
uanda. Cum quibus tamcn facilc, fcefraa.onum cluaatus cam?os, Sol, in 
pratiaro red.bir, &c. Q^od ideo mooco, vtattcndantqui.n hilceoccupan- 
Lr: namqui exapparcnt.bus orientis a tqueoccidentisSolisp™a.s,*ft.ma- 
retamplitudinc^ortiuascVocciduas, nccnonarcus d.urnos& hiiceafhn.a; .r 
incalculandirationcgrauitcrimpingcrct, latitudinemque loc.,iulloplus am- 

pliaret.&c 

1 o. Munificam tandera in hifcc Crcacoris largicacera gra- 
tifllmisaaimisrecognofcamusj ctenim quod vaporcsiHidcfplcndorir 
fobris efficacia fua hcbctudinc retundunt , id figura a crcatorc iilis indita com- 
pcnfat- dum Solcm quem cohibere nituntur ne fplcndcat, omn.buspopulu 
diutiusdctincnt, luccmcjje cxoHis tencbras abbrcuiant , lumcr» prolongant * 
ooacmcurtant.ampliantdiem. O nnjbu^uippc Gcnt.bus diut.us luxad- 
cft, brcuius vmbra:. Vt fic ad lucis opera ipfo fontc lumin.s Sole, pcra- 
gcnda , & continuanda plurimum incitamcnti atquc adiu- 

mcnti hauriamus. 

s4m. CIR> 
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CIRCA^TERRICOL AS. 

C A* P V T XXX. 

MVIta in ipfo Sole Eiliptico funt adducb, qux hic dilucidius dcdaro. 
I. Si abfque vaporibus dimidium cceli pater, tunc pra k nte Atmo- 
fpliapra idtm homo fimul oppofita intueri poufl fidcra. Et hoc quidcm ftqut- 
tur,ciusautcm conucrfum non ncccfiario. 

2. Eadcmdatahypothcfi; Sidcra quat nobis nondum occubucrunr, orta 
funtantipodibusnoftiis; & qua: oriuntur nobis,nondum illis omninooccum- 
bunt. Eodem itaquc tcmporc tam nos quam Antichthones noftri, Solcm 
contemplamur. • 

3. Ex eo, quod Solcm verfus quamcumquc horizontis plagam ENiptoi- 
dem experimur,intclligidatur,ipfum Spharricc rotundum cfle. Qupdautcm 
Sol tam in ortu quam occafu, in auftro atque Scptcntrionc contrahatur,docent 
ortusilliusatq; occafusSolflitiales,brumalesatq;a-fliui. 

4. Si ex Solisccntro ( vbicunqucistandcm vcrfetur) tanquam polomi- 
ximusin ccclo circulus difcriprus cogitetur; omncs honiincs in tcrra illicir- 
culodircCjtcfubicc"ti, Uabtbunt fuum Zcnith in illo Circulo ,-idccqiic Solcm 
quadrantc Circuli a verticc remotum , vidcbunt in fuis horizontibus Ellipti- 
cum. Vnde, 

5. Si fcire dcfidcres qui qualcsque populi quocunqueanni dic vna tecum 
videant Solcm Ellipticum infuis honrontibus,quando is in tuo vel matutinus 
vel velpertinus arTulget; erunt ij qui (ubfunt circulo verticali exSole vclfur- 
gcntc vckadentetanquam polo, pcr vcrticcmtuumdcfcripto: fcu quialoco- 
Solis diflant quadrantc circuli in globaterrcOri» 

6". Qnare id ipfum vt vno intuitu pcrfpicias; accipe globum tcrreflrcm 
probum , cuius fupcrHcici infcripta fit Ecliptica in figna & gradus Zodiaci di- 
ftmda. Eocum ergo Solis datum in ca rcpertum fuppone punc5to verticali ; 
tum fi regionc vcllocum datum traduxciisincirculi hoiizontalis parteorienta- 
lcm,Soldato loco occumbct; &omncs populi hoiizonti circumquaquefub- 
ici5ti,SoIcm inhorizonte fuo autprope, Ellipticum vidcnt.occidcntcm quiin 
hor zontis femicirculo oricntali ; oricntcm qui in occidcntali rcpcriuntur: 
Sivcro tocum datum traduxerisin occidentem horizonris arcum, Sol illiloco 
orietur ; & omncs loci occidcntali horizontis (cmicircuio fu bt - ct i, eundem So- 
lcmorientem ; fuppofiti vcro orieniaU, occidcntcm afpicicnt , fcd Ellipfi aflfe- 
dtum, p: o varia vaporum rationc. 

7. Omnibusauraliispopulis,inSupcriorehcmifph*riocoflitutis, prout a 
Zcnith nugis vcl rainusabfueriot (mancnte priori gjubi ritu;) ita ctiam Sol lllis 

1 clcut- 
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.eleuatnsapparebit,&magis velminuscomprefTus; qui vero vcrticeminfcde- 
rint, eundem perfe&cSpharricum contcmplabufttur. 

8. Intcromncs tamen, hofcetotiusfupcriorishemifphxrij populo5,etiafi 
homohomini, autoculus oculo contiguui ponerctur, ita vtluperficicstcrr* 
hemifphxricamerisoculis Solcm contucntibusftrata cffet; nemoalrcriiw elli- 
p(in,autalias globum Solarem afpiceret ; fcd quiuis ocultis proprium hmula- 
chrum rccipcrct ; non ideo tantum , quod conum pcculiarem acciperet ab ob- 
ic<fto, vtfu in vifibilibus fixis,&c. fcd quod etiim contreceptibafisalia effcr, 
exparte idoli folarisin fuperficie Atmofpharrzformati. haudahter, atquertcri 
amat, in fpeculo tdeamobic6ti rcpercuticnte; fingulicnim vifus propriamin 
loco etiam proprio contcmplantur. Qupd idcm pari r3tioneinSolis kefra- 
&ioneommnocontingit. Vnde 

p. Sicutfpeculumtotamrei vifse imaginem infetoto, &totam inqualibcc 
fui parteimbibit, atque rclijftit ; ita Solem totum in tota portionc quad hcmi- 
fpharrica Atmofpharrx recipi, &in (inguiis eiufdem punftis dcpingi, atqucad 
oculos radiis rcfra&is dcfcrri , nullatenus cfl dubitandura. in hoc cnira K flc- 
xio & rvc fradio plaoc concordant. 

OBSERVATIONES QViEDAM PECV- 

LIARES ANNI 16*14. 
C A P V T XXXI. 

PAucas inno decimo tcrtio obferuationes protuli, de Sole horizontem 
contingentc ; vndc dubius fui , Vcrum ipfiu§ cadcm femperi, , an^ 
vcro diuerfa eflTcc concraclio , tn ipfo primo occafus inchoaci, & 
poftremo orcusabfoluci puncto, quodcum accidiccum Solfu- 
pra exiftens a plano horizoncali cangicur & non fecacun-. Huic 
dubirationi eximendz fumma.m in obferuandoinduftriarnadhibui,aniraad- 
ucrtionestpc crcbras & accuratas fcci, c quibus paucilTimas qui- 
dcin fcd tales fclcgi, & huc ob oculos confti tui, qualibus 
omnino , abfque vlla hzfttatione inniti 

fai ftt. 
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EXPLANATIO LITT E K A RV M , &e. 

i, Columna nomina mcnfium continct : 2. dicm , & tfmpiu quo cft olferna- 
tum; Anttmeridtanumqutdem,denotatum Uttcra A ; pomcridi&num , littcra f. 
Columnai. clettattonem Solis fupra bortzontcm cxprtmit, inCradtbtu & Mmurtt 
frimis. 4 Columna Dtamctros folarcs oficndtt , longitudtnnpcr hrttram L* AU 
tttudtnU pcr A. Qvinta demum ey [cxtacolnmnapreporrtonemcxprtmtt , quam 
defefltu, quo minor dsametro amatore fupcratur , hahetad dtanurtum mauvrtnu 
Vtpotc fubfcptuplam ; fubnoncuplam,&c. Qui dctndc defetltu in minutaprtma (X 
ficundaredaflus cft, tn columnafcxta: fttppoftta SoUs dtamctro minurorumprimo- 
rnm. 34. Qvodideofcci, vt incuriamvelinctforis vcltypographi,tndiMmctrisoh 
oculos flatutndis, peccantcm,praftarcm. Vt vcl tn numerit ccrram rarioncm abpfo 
trrorc fcircs , arquctx huspjc ttbi didmttos ftlarts tn notata prtptrttonc , tpftmqu* 
ESipJinpofcs efformarc. 

PECVLIARIA HARVM OBSER- 

V A T 1 O N V M. 
CAPVT XXXII. 

15. & 16. lulij, caelum matutinum fcreniilimum qutdem futt.fcd no&ur- 
niimbrcs, prxfeitim die vigeftmo quinto,crebri intcrccifcrunt : vndcfinedu- 
biofa&um, vt Solis contradtio maiorcflct dici^. quam 16. Libcro oculo pa- 
tucrunt hzdua: Etlipfes, abfquc vlladifrtcultate. 

O&obrisdieio. manc, Ellipfin folarem itlapfa proccra nubecula indno 
inzqualia fegmcnta diufit , altitudinemquc diamctralcm totius cllipfis ampli- 
ficauitnon parum , hoc moio: ^ 
vbi fegmcnm minus cftABCi 
maiui D E F ; altitudo au&a B 
£. N ibecu 1 * abitu, rcdiitan 
tiquaEHtpd facies, confidiiqu^ 
in pnlVnam aliitudo dtmcnlio- 
ncm. T^lcs mctamorphofcs f*- 
pcalias,etiam in vcfpcrtinoSo- 
lisdcfccnfu, noraui. Gcnuina, 
intcr alias multas, (dc quibus 
fuoloco5dtcmporc,)huiusapparentizratiovidetur ei\c RefraeYto a pcrpen- 
diculun , proptcrcaquodnubccula ACFD denfiorfitmediointeroculumeV 
ipfain intcric&o; cquo fitvt p ar$ SonVKCF D,ob'curc tralucens nonnthil 
ampli tur.&ftc Ellipfcosdin\>rmitasgcncrctur: id quodio auiscxpcrimcntis 
pailim cft obuium. Ouo- 
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O£tobrisdie i i.Trianocandaconcigeruno. 

Vnum j Sol horzonti viciuior, cum cxtarct adhucab eominutisjo. 
manifeflc flarc vifus cft, idquead trcscircitcr horar fcrupulo^ ;indicauithanf 
(tationcm radiusSotispertubuminchartaexceptus,quem sdmonitusa focio, 
immotumconipcxi, harrcntcm lofo codem. Poftea repenuitcrum deflucrc 
coepit, incitatius morefolito. Hifce fimiha alias ctiam non raro videram , fcd 
minus fiJebani: phafcos tamcn huiufcc cuidcntia a dubitationc omnimdi- 
berauit. 

Ratio famcnda cfl ab iparquali Solis Rcfra&ione , quar maior fcmper ma- 
iorquc cuarfat, in tali proportionc, vt motum Soiis verum prarcisc compenfer, 
ncknlibilisfut. Hoc autem accidit vcl e varia & tnarquabili vaporum rifrin- 
^entium denfitatc; velcx fupcificiei incidcntia: mutatione, dum magis minuf- 
ueconglobatur; velcmaiori vaporum aut minoriaterris diftantia : aut dcniq; 
cx iftisomnibus permixtim. 

lix hoc* cxpcrimentali fundamcnto conftat, magnitudincm fcu Solis fcu a veterum 
cceli folaris fluxu aqusr aut arenar aut currentis equi interuallo, dum globus So */f<ju*fr*. 
lisautemergitiutoccuhatur totus a contaAu primo borizontis, quali modo *#**c€rts. 
Clcomcdcs cV alij vetercs v li funt, ccrto indagari non pofll- : Nam fi Sol flct illo 
temporc, plurimum aquar colligetur,ideoquein aquardiurnx fluxum partits, 
rarius dcbito rcpcrictur ; cV (ic tam Sol iuflo maior, quam coclum Solis iuflo mi- 
nus confl ituetur : quod ii Sol curfam codem tcmpore pnrcipitet : tict & ipfc ar- 
quominor, & ccelum ipfluaiuflo maius. Modusergoaliusisqucfccurus, qui 
potfit huic fubftuui,dicctur fuo loco. 

Alccrum quod adnimaducrfu dignum concigic, fuic hoc> 

Q^iod Sol totradiior apparuerit cum amplius abcflct adhuc ab horizote, quam 
cum cundcm on.ninoattigiflct: id cuiod aiias etiam, fcdminus accurate, at- 
tcndcram. 

Dcmurrb; fcmicir- 
culus Solis ad honzontcm 
obuerfus acutior (lue ple- 
nior; auerfus hcberiorob- 
tuflorque manifcfle appa- 
ruit. Katio horum omniu, 
in vaporcs rciicicnda vidc- 
tur. Hoc ipfum non efl ho- 
diernumtaatum,fcdalioru • 

ctiam dicru.ph^nomcnon: ^ B 
in quo AB Hor:zon,CDE,Suiisparssiorizontiobtenta,EFCparjaltcraab 

* I 3 codcm 
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eodem aucrfa, quat minus cft curua> quam oppofita G D E, contra lcgem cora- 
munem Refrafrionis. 

2,1. DeccmbrtsfuttSoIftitiumrwbernum, fcrcnusdies vt&mediusprje- 
ccdcns. Sub occaUira Solii fpiffi>cratfi,nebulofi atquc inquicti vapores, qui ta,- 
men Solcm non impcdiucrunt, quo minus in afpecxum caderec, curo horizon» 
ticoiiiungcretur,liccteuadcin(larferr2cxafperarint.Notata funt fequetia. 

1. Arcus Solis ad horizontcm profpcctans curuatior (aspc appatuit, fu- 
periore. 

2. Longitudo tamcn Solis eadem femper manfit, qusr fuerat meridie. 

3. Magna portio arcus folaxis fecundum longitudinem prote^fi camfu-. 
pcriorquaminferior,inrcclamabiuitfa;pi(fime Itncaro , qualis cft CD iupra,. 
& EF infra; fcdmoxadcuruitaterafeferecepit. 

4. Tota EJIipfis frcquentes in- C? 
duic, modo fupra»modo infra gibbos, 
ita vt plane irregularis apparcret: cj* 
etiam alias frcquens cft. 

5. TotaaltitudoSolisinconftaa- 
tcr, non aequabilitcr variata fuit.Nam A 
contradior apparent, pauio pofl al- 
tior euafit, vti appat et in Diametro D 
E ad tabulam obfcr u ationis, quae cum 
Sol humilior eiTet, cxtitic procerior, 
cum tamcidem Sol altiorexhibuiflct 
diametrum DF breuiorem,contra or- 
dinarium Refraftionis tenorcm. Et hocetiam faepe alias cucnir. Adicctum 
dtagrammaoculis tubiicitplcraque. AB.Longitudo Solis cidemtotodic 6C 
obferuationistemporc. C D,& EF.arcusfolarcsinrcdtutr) porrc&t. CGI), 
HE, EIF & FK.gibbi folarei. Cartcradeafperitateahaspamro & prariertinv 
ia Apcllcanobisfuntdifta: Confulcctiam Difquitiones» 

Dubium hic cft j Vcruoa hi io Solc fcopuJi , a-ofraclus & ma% 

andri,coniurganccxRcfraclione, an vero e lucis loJaris iuifoca- 

SJonc; ica vt vaporum incercurfacioadempco fualpiflicudinclu- 

mini vmbraro 1'ubfticuacinSolisorbicaro, & ficfa&ohiacujucc 

rcliquam in fropulos quafi quofdara fafbgieu. * 

Ec vidaurratioidaccc.lctcexperieiuiafuadere.Nam ficuttrcmorSulis,& 
cofuetainperimctroHpfiuscxjfpcratio , nihilaitudeft\quam radtorum pt rimo 
tralium intcrucmcnte corpufculo aliqno opaco abfciiTio, adeocji vmbra in s • ! .s 
imag-ncm interruptim intrufa : itactum magnx h» crepidincs, aliundc cxift» - 

rc noa 
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re non poiTe videntur,quam c magnarum intcrpolitione molium , quas radiut 
Solispcnctrare non valcat, idcoque ipfc Sol mifcrumin modum truncatusin 
(cenam prodcat. Vfit3tam autcm illam folaris circumferentiarconcifionem, 
abinterie&is nos inrcr & Atmofpheracextrcmitate corpufculis.radiorumcxce- 
ptu peroriri, patct cutdcntibus cxperimcntis: fi nimirumSolperfumumalli- 
baturJfiperlparfosautcocitatos puluercs:fi pcrafccndcntcs roridos vapo-c^ 
hxc enim omnia & tremorem & dilacerationcm infetunt; non vtiqucrcfra 
&ione,fed inumbratiotie : cW tamtucultntcr, vt vmbrz fumt , ciufquc anfia- 
duofacvortiCationcs,cti3m in ipfomcdiofimuIachtoSoJisoptimcdtfccrnaii- 
tur. Vcroiimile igitur crt , idem in portcntofis iftis difci folaris rupturis.eueni- 
rc. cum rationccongruum fit, multaseiufmodi in Atmofpharrx profunditatc 
rcpcriri mafTu,qua:lucisoccuItatione,in tam portentofum valcantSolcm con- 
figurare monftrum. 

Sed dicendum nihilorainus videcur, ingencem hanc Solis 
transfig jracioncm non cfle obumbracioncm , fedplanc rcram 
camqueirregularcm acquc inordinatam Refrac1ionem,proue- 
nicntcm a fiucliiancc A tmofphferaefuperficie. Et probatur. 

1. Quja fi ifta Solis dcformatio ab vmbra intcrccdcntis maflar proucnircr, 
Soletiam m Longttudinefua notabiliterquandoq;abbreuiaretur,ficut inLon- 
gitudtnis vcrticibus ctiam cxafpcratur, vaporis aut fumi interpofitu, cVc. At- 
quiin Longitudinem Solis fciflurar har notabiles iufcrti auimaducclum hacflc- 
nusnon cfl: igiturab vmbra nonfunt. 

2. Si ab inumbrationc cflcnr, etiam aliquid cfficcrctur in medio Solis difco, 
& vcl vmbra aliqUa comparcret, (vti fumi & vaporum afcendeniuro ) vcl Sol 
rindcretur in duas partcs, ( vri ad 10. O&obris nubecula fccit, &c.) Atqui hotu 
nihil fit. Ergo mctamorphoiis ifla ab vrobra non cft. 

3. QjandoreccfliisiftiinSolchiant, non contingit id rcpentina quadam 
rcciprocatione,vtiin periphenxtrcpidadilacerationenerifolct; fcd lentaqua- 
dam &flu&uatequaffitione,haud aiitcr atquifi quisSoicmaquis innatantcm 
attolli atq; dcprimi cerneret. Quod illt aliuBdeaccedcre non vidctur,qni al> i n - 
arquali & flu&uantc Atmofpherae pcriphcria. Et fic ver* Hefractiom, non afit 
oudae inumbrationi eft hxc Sohs vari atio rranfcribenda. 

4. Solisin perimetroconcifioquocunq;diciumporcfir,intercedenrefu- 
m o aut vapore t fed i fta dcprauatio non rtcnifi apud horizontem : £rgo non > 1 1 
ftmilis ratio huius., & illius cucnti. N im li ab incericcl s corponbus id accidit, 
curnon fBfeoppuountSolieicuato? 

5. Signum cigo eft a fola Aimofpharrarflu&uantcfupctficic idprofuifci, 
quzvim luam circahotizontcm prarcijrjam inSolcrr cxctit.cVc. Argrmcnta 
contraria,ex hifcchauddifficultcr folucntur, &c. Quan^uamca prob-hil-tjte 
fua non dcflituta arbitrcr. 4 6. Con- 
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6. ConftatSoIcmetiam,dumhoriz ->ntem tangit, Inarquilitcr contraTr; 
nam die i8. Scptembris defecit minutis 5'. o". dic 2$. eiufdem minutis 5'. 40". 
At vero die 16. lul j imminutus fuit minutis 6. 48". O&obrii die 11. minu- 
lis 7'. 17". Martij 3. & 4. minutis 7'. 3 5"- Iulij Z5. minutis 8'. s". Tandem 
die iz, Decembris Sol decrcuit quantum hacxcnus nuncjuam , minutis 11 . 8"* 
plis quam tcrtia fui partc 

Seribit Ludouicus Autfa Iib. 1. Belli Germanici, ttcm Gribaldus Italus 
inquadam Rclatione, Necnon Confaluus delllelcas, part. 2. niftor. Pontif. 
quocemporcCarolus V. Imperacor cum Saxouc conrlixerio, 
Solem ituuencibus mulco alciorem & ab occafu rcmociorcm.*, 
quam prodicihora vifumcfle, curfumq; fuum recardalfe, vcfi- 
cucolim lofuc Ifraciicicipopuli duc~lori,ica nunc Chriftianorum 
Imperacori, fa&a ftacione diem producercc , ad vlcifceodos Dci 

inimicos. Hoc miraculum diuino nutu conccffum , & credibile fit perea 
qua* 11. OSobris animaducrfa funt , & per atTignatas rationes dcfcndi maxime 
potcft, nequeidco cucntui fortuito transfcnbi dcbec; cum Iris roaxime na- 
tuialis, diuioum tamcn cum gencrc humanopa(ftum,ncutiquam cncruct. 

OBSERVATIONES ALIQVOT INSI- 

GNJORVM ELLIPSEON SOLARIVM* 
Anni 1 6 1 6» fatta: Ingolftadij , Mcnfc No- 

uembri» 

CAPVT XXXIII. 

IVuatbicapponereiccuratasaliquot Hllipfcs» ab vnoezmeisdifcipulis>(cW 
ierterobferuatas, aano \6\6. dicbus aliquot meofis Nouernbris. H nc cnirtii 
mcistaminSolc Eiliptico, quamhicallacisi non parum roborisacccdcr, curr* 
in tantatcmpoi um diftantia, rerum nikilominusiftarum har monu tanta rc- 
pcritur. 

Ellipfis Oriencalis atq; Occidencalis dic decima tertia men- 

fis Noucmbns ; necnon Macutinadicdccima quartaciufdcrrL» , 

▼niformis fuic atqucsequalisoaagoitudinis ,* h.nc r uo fcbcmate ex- 
hibctur pro tribus iftis vicib us. 

ab; 



COE L ESTES. 




AB,Longitudo Solis ; C D Ahitudo, quandoSolhorzontcm ptimoar- 
ngit, cuius dctc&us ab AB, fuit quinta pars>& kx dccirrac tcrtiariplius A B, 
qualium tota AB,ponitur feptuaginta & vnius ; vadc Solif diamctro p«fita 34 . 
fuitEllipfis6'^f.ue 6'. 15". 

EF.fuit AltitudoSoIis, fubclcuationegradus vnius. Dcficitab ABSo- 
lisdiamctro, | r id cft; 5'. 5.". 

GH, Altitudincm czliibet Solisduosgraduscleuati ; fumrndoelcoatio- 
ncm Sol«sfempercxradio,acentroipfiusporrefio. Difecftusipfiusab ABcft 

O E l S E 1 V A T 0 R. 

Decimo tcrtio NouembrisdtiSoioriens mtrtficelaceratm futt. Kampafitm' 
ingentia frufta ex periphcrt* m Solem depcndetant. Vraterca nulla Macu/a vtdcri 
potutt, ante altttudinem vntmgradm. 

Stcut tnmatnttno ortu dtet t;: tta etiam , & tequa/iter ,atqueeodempenitm 
modo, tam tn Vejperttno occaftt; quam matuttno ortudtei /4, Sol fuit tntqutfitmm, 
taceratm, vu/neratmmirum in modum , ntcmacuU qutdqnam aniea/tttudtnem 
vmmgradm confftcuafucrunt. lUtpfisproindecttamaqualis. 

Dtcpraterca 14 immedtatc antc crtum So/is,furgcbat/upraIIorizontem dt- 
fcm qutdam iucts ingens , tnftar plancSolu,fed trtplo matoris dtametri , quam a/taf 
Sol apparet % o~ confufe pcrtpheri*. Sed Sol verm mox infequens , demonfirault fu- 
tffe hunc Soiem fecundartum. 

Dte 14- manc, Sole medio fi/fra Horizomem,in vtro^ Horo/ogio Verticali, tam' 
inorienttm quam in meridtem conuerfo fttiorum Vmlr^oftendebam horam 7. tjr* 
^ vnim hor«, qua fiatlto calcuiofubacia, dat fcrupula horarta jfi 4/".. 

Ellipilsoccidentalifrdiei decimi quarci. 



\ 
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4j MEFRACTI019ES 

AB, Longitudo Solis; C D, Altitudo Elliptica', dum Sol Horizoittem 
primoittigit; EE, Altitudo Solis vno gradu exal :ati ; G H , Altitudo eiufdcrn 
fub eleuatione duorum graduum. dchcit Altitudo C D a Longitu Jine A B, 
▼na fcxta Longitudinif parte. Quae Solis diametro pofita 34'. dat 5'. 40 '. E F 
dcfecit ab A B, 5'. 40 ". G H, 1. 7". 

OBSERVATOR. 
Vejperi Sele Korizontem attingcnte , horelogium in occideneem obuerfum mom- 
flrab*tUoram+ % ,idcft, §/, & zy" .fcrupulahorari*. 

Sollongeimpuriorquammane,laceracior,3cmaljgrieluois; 
& tamea ecce longe minor concra&io. 

1 5. Kouembris. 

EIIipGsmatutina, Solisdrientis. 




AB, Longitudo Solis. CD Altitudo ciufdcm horizootem fupernc 
sVingentis; EF, Solis Altitudo fupra horizorttem vno gradu elcuati. G H, 
6c IK, Solisfupra horizontcm duos gradus cxalcati , Altitudo viciflitudina- 
ria;LM, eiufdcm Altitudo in tcrtio eleuationis gradu. Ellipfis plena- 
ria, (plcoariam intelligo, quando Sol in confpicuo hcmifphzrio horizon- 
tcm tangit) fuit ^ Longitudinis folaris, quae cft linca AB, diamctcr Solis; 
qua pofita rainutorum triginta quatuor, habcbit Ellipfis, fiuc 
dcfe&us, quo Altitudo CD, longitudinem ABre- 
iinquit, eV. 50". EF dcficit ab AB, 5'. 50". 

• w ir ' " W \/t ' " 

Ik,3 .50 . LM,i, 10 . 
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ORSERVATOR. 



Sol ciare *c Jfiendideottmcfb, iubar tton haluit vUum vaporofum circum- 
fufitm, necirJpetlumitberumpaJfiutH. Etfi macuUantequam horizontemreiitt- 
queret t nonfttnt vifie. iaccratm cttam fmtt ,non tamen tantum , quantum keri & 

nudtmttrttm, Ec camen,ccfi muko eilcc clarior, fplendidior adco- 
qucpurior quam hcri, tam io orcu quam occalu 5 oibilomious 
coocraclioeiusfuiclonge maior_. 

Jnttrdum inconftanter Jt habuit ; Nam fub tltuationtm duorum graduum 
tacttiauit eiui Altttudo, tnconftantt rectprocatione^modoprotcnfa fctundum iincam 
I K, modo correpta ftcundum G H, plui iUt tnduj/it, quam hutc. Quam tnccnflan- 
ttam, mtmini mc ctiam altat notajfc. 

tj. NouembnV. 

Ellipfis vefpcnina Solis occidui. 




A B, Longitudo Solis : C D, Altitude fub exaltatione vniu» gradus: E F, 
f tufdem fub duobu* gradibus confiftcntiifecundum Altiuidincm cxporrcctio 

Dtficit C D, ab A B, 3'. 40". E Fab AB 2'. 40". 

OBSERVATOR. 

Poftmertdiemhoriiontiseircumferentta apparebat vaide Vaporofii , hcbcs & 
•btufa : Gcrmant appeUant , tim p<r. Sol adhuegradu alttor , macula* non ampitut 
rtprafentabat, & erat debtiU lucis, iatcjj circumfufiu vaporoji tubare. 

Statimpoftquam iamgradum altm fuit , ita iumine debtlitattu $H , vt nec vl- 
teriorampiim EUtfJisnotari potuerit , cumeuupertpheria & magnapars hortzon- 
tiproxtmior non ampiiminchartam albtceret : craty, vaide & crafterubem,ajpe- 
(Imj, itberipatitntifttmm. Prtttrtattiam UbcriocuUtudtctovaldeiactratm. 

Erat h.eccontraclio, SolU matuttnicontracltone longe mtnor. Vodc icer um 

coofirmacur, quo plurcs fuoc, ( tn certtfaitemaUquogtntrt) ?aporc5 r 
co SoJcmminuacooirahi; magisquo pauciorcs. 



K 1 



Dcnicj;. 
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REFRACTIONES 



- Denijue coUigipoJfe ettam vidcttir , ftpaucifunt eiufmodi Vapores,Ventos non 
pojfe ejfc vehementts. Nam hifcc dtebm antcccdcntibut , juiafub ortum So/is <vt cx 
Ellspjibut etw apparcbat ,) plurcs crant Vaporcs , a.tam hodtemane , ettam Ventm 
ftattm poft ortum Solu tllorumdtcrmm ,fuic vchcmcns : aH hodtc t femper autceus ; 
meridte t.tmcnpanlo notabsiur. 

Noucmbrisdio. 

21. & 23. manc& vcfpcri ; itcm 24. refperi tantum, 
£llip(is vniformis & aequalis. 



A 

C 
E 



D 



AB, Solis horizontem radentis Longitudo: CD, Alritudo, dcficiensa 
LongimJinc i ideoquepofita AB, Solisdiametro minutorum 34'. crit Ellt- 
ptis eortindem *. 6c 48". EF refcrt AltituJincm Solis gradum vnurn fupra 
horizontcm habentisi & dcficit ab A B, 4' . 



OBSERVATOR. 

Dic22. So/ ortut cft mediscrtterfercnu* ; macuU Videri ccept<e , moxpoftjuam 
fmpra hortzohtem cmerfst. Cum atttngeret hortzontcm , tota penpherta nec muU 
tum lacerataapparuit, &permedium, traclu nubium Solfeclmfust. 

Eodem prorfu modo occtdtt. Ventm 4 Summo mant ad nottem vjjue Oricnta - 
lu, notabilis jutdem atnon vehemcns. 

Solis ccntro hortzontcm occupantc, horologij vcrticalisfactcs occtdcntMis oftcn- 
dtt iufttftime horam 4* 

Dtc 21. Sol orttu eff mcdrocriter fsrenns. n.\m & circumfufum vaporofum ite- 
har habebat, & afpeQum vtcnnq te p.ttidatar , &macmUvtdtri cccpt*,cmm tam 
fereomnino effet fupra htrtzontem. VentusQrtcntalU vtcunquc vthemcns ; mcri- 
die multo vehement ior t cttm & Sol vehcmcnttfiime trcmcbat. Eedcm dte codvn tm- 
mnomodoocctdit. ventm rcmftiorpaule. 

Soliscentro henzontali , horologium vtrtkalea meridte in ecc.ifnm dcchnans , 
VmbramftiUprotccittn ^\ iuftiftsmc: tdvero juod * Septtntriene in trtum decti. 

nat.ojlcnditmant, mtdto So!chorizoma!i t horam ^.panltminm. 

Dte 
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T>ie 24. Solrttlicttndtts, circumdatm iubare.gradttm altm delihptmum Ittmen 
ucit tn chartam ; paulo poftin eadem ommntvtdcrt dcfttt patenttlm valuu ; ob- 
fcurato vcroloco, ad occubttum viqugJcTftitit. 

IN PR^MISSAS OBSEVATIONES 

DIGRESSIO. 
CAPVT XXXIV. 

ANte omnia, rjui hafcc cum mcis vd in hoc opcrc , vcl in Solc EHiptico, in 
mcdium affatil EMipfibus, atqucadiunclis animaduerfionibus confcrcr, 
miram proftdb in omnibus cxpcricturconucnicntiam. Quae res& Pboeno- 
menohuic,& do&rinis indededuftismulcum fidci meritoconciliar. Prjefcr- 
tim quod hxobferuationes omncs meabfcntecV ignorantc, fint abfolute , abf- 
quc mcarum obicruationum adminiculo; vtomms malx fidci fufpicio, procuJ 
abifledcbcat. 

DE SOLIS EX0T1C0 IDOLO, &c. 

Dt tndc quod fub cxortum dici dccimi quarti dcdifco folari afFcrtur, 
*rc\ mc ipfo ctiam oculatotefte, vcrum cflequeat: taroctfi eniro, nequchunc 
huius dici vidcrim , ncque aliat viforum altbi m fcriptis mcis mcntionem fccc- 
rim, ( quia nimiruro Solis Elliptici non pars,fed pro Jromi crant ; ) confpcxi ta- 
mcn illosabquotici, ante furgcntcm Solcm, vnocircitcraut fcfquialtcro horc 
fcrupuloinhonzootc confiftcntef. Colorc nontlirTerebanr, abillorubicun- 
doaurora?, iitfi quodhic in koc Mcteorocondofatior rnulto, quamaurorar, 
inftar fcrn aut cupr i ondi n'is, vcl punar, rufefcat. Figurz conformitate cum 
Sole Elliptico planc conucnicbanrjprxterquam quod contt a&iorcs crant pro- 
portionaliter,quam Sol. M<gnitudineeundem multum fuperabant,Longitu- 
dolongitudinemtriploplus mrnus, Altitudo Altrtudincmbisquedammodo. 
Pcripheria huius maflr, prout a mc confpc&acft, non appjrcbatmonditer 
prarcifa. Nequefulgor eius tam potcns crat,*t lucem in obicurum, vcl vmbram 
in apcrtum .proticercc. 

Quarrat nunc aliqots quid hoc fp-ftri fit? R.cfpondco brcuiter; L non 
cflc Solem ipfum;& patct.quia Sol paulo ; u !> lubicquit ur, & fua prxfentia boc 
monftrum quamprimum diffipat; ratio prgterea iiuIIj commoda arreretur, 
Solcmin tantum portcntum ampliandi: vt taccam,codcm quarfi loco, tanto 
tcnaporc hatrere non poftcSolem: vltimo, qui fierct»vt rcpcntc, tanquampo- 
fita pcrlona,jrf jfgcret5ol,& tam diu antc, vclut incrs niic harfiflct ? quii rad*oi 
illi acciditTct ? quruam cclcnttrfafcinum illum adcronTct ? Non dl crgo Spl, 
illudoftcntum. * 3 a.Scd 
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i. SecTaeqtie purum putum Solis lumen. Quia lux Solis colore carct, de« 
f n Sol Spharrice quaqua v erfum radiat ; ergo illud idolura , quaqua verfus fpar- 
gcre debuiffet, fi puca putaque lux Solis eflet. In rno autf m vifitur tantum lo- 
coilludfpc£trum. Noneft crgomcraluxSolis: &c. 

3. Ncque praetcrea funt meri colores infiti materiei illi : alias enim illi 
non extemporalcs in confpe&um prodirent , fed lucis & dici prarfcntia» 
conftantcr in vifum occurrercnt ; ficuti in pctmancntibus coloribus expe- 
fimur. 

4. Dicoigiturhocvifum,erTeconfufam quandam Sol"stmagincm,colo- 
ribus materici illius commixtara, quarmutuis radiorum rcfl*xionibus atquo 
rcfracxionibus in illa materia congcftis, itafpcciem Soliscum coloribusciuf- 
dcm vniuit, vt Simulachrum tandem huiufccmodi ad oculum pcruenirct. Pro- 
batur id quod di&um cftdccolore igneo. quia is fimili» eftcoloriaurorsru- 
bcfccntis ; coloribus Caumacum; &c. atqui certum & indubitatum eft, illos 
colores mutuo radiorum, luminum atque colorum infitorum concurfu na- 
fci pcr rcflcxioncm atquc rcfractionem. Ergo fimilitcr hic cft philofophan- 

Figurae & magnitudinis potiiUmaratioerlpetcndaaquantitate&confi- 
guratione iftius maflar, Solisradiosin fcfeimbibcntis; itemafuuadnosobli- 
quo:tametfiRefra£tionis vim,multu adiumentipofleaddere,nonncgaucrint. 
Confirmantur hasc variis cxpericntiis. Sol enim in lignum abicgnum, (dequo 
ctiam in Apclle) aut pineum tcnue appulfus,illud quafi ignitum ofiedit,fi in lo- 
cum vndiq; obfcurum obuertatur. Etcolorcsa vitrotrigono, velaliasfupec- 
fifcie colorata, rciiciuntur in albos parictcs , cofquc tingunt, &c. Scd his manU 
fcftisnonimmoror. 

DE VENT19. 

ConieAuradc Ventis, dic 15. allata, fuisfundamcntisnoncarer. Cwxtt 
enim cxeiufmodi cxhaiationum velrarcfra&ione, vclconfpiflationc, mutuis 
frigidi atquc calidi acccdentibus vicifiitudinibus, flatus ventofi exoriantur ; o- 
pcramnonlufcrit,qui Solisin chartam effigiati contcmplationc, vapores ar- 
bitratus, etiam confpirante fcnfu , dc ventis fententiam probabiliter ferre tcn- 
tauerit. Pierumque cnim Solem hebetem atqueobtulum, vcnti; limpidiffi- 
mum tranquillitasccelicomitatur. SicutEliipfeosordinataconfor^nitas,qua- 
do puro nitet ; turpitudo & prauitas oris conu«rgit , quando fquatlido Sol iuba- 
rc hebcfcit. Fitillud, quod Atmofphzra continua, pcllucida, & Supcriore 
cxtrcmitate conformis atquc pcrpohta cxtfiit: hoc* quando difcreta, fcmi- 
opaca r color ib us vitiata , atquc fuperficie flu&uauce malecjuc tctfa cft pra? dita. 

• a Hxc 
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H*e incommoda affcrunt, exhalationes terrcflrcs, ficcr,combufta?, velex- 
(piratr aterra, vclcceli caloreinacrcprimum generatr: cootraria proueniunt 
ab ordinatacV gcnuina vaporura tcrrar circumdatcrum temperie. Qur or- 
ordinarie in Ellipfin Solis plus poteft,quam fpifla iila halituum cxaggeratio.Do 
qua rc, vitcrius crt inquirendum. 

DE LIMPIDA ET TVRBIDA 

ATMOSPHlRiE CON- 
ccmpcracioacjL 

CAPVT XXX7, 

Dluturna nunc & conftanti annorum multorumindagine 
compertura,(vci ex praeroiflis & Sole Ellipcico eciam incel- 
ligidacur) Solcm, coclo prarfercim apud horizontem liquido, 
acquedcpuraco,in Acmofpharra illuftri magisquepcrfpicuaad- 
coqucccnui, vcapparccjucidiorem , pluscoocrahi ; quam ob- 
cufioremin Acmofphsrancbulofa, minuspcruia luci idcoquc 

Cra ffa_». Cum enim ex Opticorum confenfu,mcdiumdenfius plusrcfrin- 
gat, minusrarum ; vidctur rationi confonum , magisrefringi oportere Solem 
in Atmofphrra fpiiTa , quam rara.cuius tamcn contrariumtcftatur,ccrtaj& cx/ 
plorataexpericntia. Raciocrgo huius pecicur. 

Dcindcfempcr, auc ccrcc plcruraquc, pluuiisauc vencisve- 
heraencioribus fucccdic Acroofphxra circa horizoncem liqui- 
da, Solisque vulcus ferenior & compreflior, &c. Cum tamcn con. 
trarium fuadere vidcatur ratio. Pluuir enim & vcnti, vapores atque cxhala- 
ttones fufcitarR , generant , congiobant , vt cernere eft , in tcmpeftatibus; 
turbanda ergo non cliquidanda cflet , eiufmodi euentis, Atmofphrra: cu- 
iuitamencontrariumfacitnatura,o(Unditfcnfus. Racio pccicun.. 

Racio primi. Atmofphrra limpida, illu{tris,purgata, tenuis, eVc. rft 
naturr inter auram fupcriorem atquc aquam in/criorcm , veiuti mcdir; 
conflitur enim c tcnuibus aquaf fpiritibus , qui cum in akiora confccn- 
dciint, aaturafua facile vniuntur routuo at<jue cominuantur, ob innatam 

aique 



7% REF RACTI OHES 

m 

atquccognitamhumiditatem , quafit vtvniformitercirca terram conuoluan- 
tur, grauioresenim, ncminc refiilcntc, infcriota.lcuiet es lupcf iora, fccundum 
jfquipondium infidentloca ; quo fit vt in fummitate in fupcrficiem Sphsricani 
conglobentur. Etquiainnatacumfrigorehumiditascaloriaducntitio contu- 
maciter refiiiit ; hinc ieuitas grauitati illorum non adeo oflicit ; idcoque vtcun- 
quehumilesmancnt. Ex hisAcmofphsrae hmpida: halcc propric- 
caccsadfcribe9* 

£11 humilis r ob grauitatem infitam natura: efl pcrfpicua, ob natura- 
lem aqur raritatem : atque parrium mutium continuatione humidi nexum : 
cft tcrscconglobata , ob zquabilcm circa terram conuolutioncm , ab vmformt 
grauitate profed am. 

Superficicsergo polica, terrcnse fuperficiei cequidiftans , e£ 
ficic raundam folaris perimccri illicrccepci , & adnos cranfmif- 
fi prarcifioncm , ocEllipfcos vniformiccrdcficicnccro figuram_j, 
ex nacuraordinacasRefradtionis acquc incidentix ortaro. Hu- 
milis ficus, facic Ellipfcos magnicudinem , fcu concraclionem 
niaiorem. Vcollcnfuminprioribus. Perfpicuicas candcm , Solis fc- 
renicacero, 5c in fplendcndo Iimpidam radiacioncm. 

0(>pofita militant in Annofphcram turbidam,caliginofam, fcmiopacam,. 
fpiritibusterreisinter fcfeminimecoalcfccntibusrcferta. Quoniam cnim ha- 
litusilli natura: funtterreftris; idcircoatomis ficcisatqucopacisabundant, qui 
Humorcdcftituti continuari nefciunt ; quatres tranfparcntiam.cV: ladiorum itcr 
dircctum intcrcipir. Et quiaminimcMftarparticul^obparuitatem & abaliis di- 
ferctioncm,acccdentcnaturaliariditatc, ad motum funt aptiflimar.hinc haufto- 
czlitus-velaliundeextrinfccuscalore, facilllime in fub!imc,fumimodo, nullo 
ordine, fummatcmeritatcrapiuntur : quarefit, vt nunqtiam in ftabilcm ali- 
quam Sphxram , aut fupei ficicm regularcm coadunentur , idcoquc Ivcf .. ctiont 
minusidonearrcddantur ; & quia ficcitas calori iundta, lcuitati alas facile addit» 
fit vt minutx parricular admodum alte afcendant; ex quo itcrum cffici- 
tur, vcctiamfi in reguUrcmo^uandam Sphxram configurarentur, nihilominus 
tamen^altitudoR^fra&ionis- magnitudini dctraherct, iuxtaea quarin Solc £1- 
liptico pag. ir. & hicpaflim fueruntallata. 

Acmofpbxra crgo curbida hafcevidccurafTccliones prxfo 
fferre, vc ficalca ; male concinnacxc*cremi(acj< ; male coagmcn- 
cacicorpori«,con(lanciscxacomis nacura fuaadiaphanis faueco- 
loracis,idcoq> maligne craufparcac i bus< 

Malc: 
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Male coropa&a fupcrficics, praecifioncm & mundiciem So- 
K refrattoadimicinperimetro. 

Alcirudo magnitudincm F.llipfeosimminoiri 

Farcium opacicasacquecolorinficus, caliginem ellipfi indu- 

cio. Ec quia radij folarcs colorum fpccicbus tinguntur, hinc Ellipn" fufct 
quaodoq; rubcJo inlidct j ulias pallorjaliaf fplcndor tcrfus& limpidus,pro vt 
Atmofpharra radiosfolarescolorauerir. 

Diflblucio aucem & difconcinuicasiftarum parciuro , refra- 
clioniradiorum inordinata: rcflcxioncm conlociac,qua:confu- 
fionis cft macer in hoc ncgocio. 

Etquia diflblutiooi copulata lcuitas, ad motum facilis cfl ? hinc & AtmO- 
fpha,*ra.'huius ) fummacxtrcmicas roulcum flucluat ; quare cnor- 

rocsifliinEIlipfinmeat 9 (dc quibus cap.32. num.5.) inducuntur_-. 
& fingulz in vifccribus particulario fuperiora cluclando quodamodo cbulliut ; 
quxrestrcpidationcm Ellipfi folari fupcrinducic,& perimetru 
eiufdcm ferrqinfiarexafpcrat. Quiaoimirum fuoiotcricclu.radiosSo- 
lis cxcipiunt, & fic vmbram cllipfi inducunt , quar circumcirca altcrna trcpida- 
tionc continuata, circumfcrcntiam fcabram rcddit. Quanquam cadcm So- 
lis trcpidatio atquc dilaccratiofccundum margincm, a roiidis vaponbus *qtc 
ctiam,aut ampliusproucnir. Quia nimtrum ipfi crudis adhuc, ncquccoaluis 
intcr (c paniculis fcruntur. quar fingul* radiosintcrcipcre vali^c, 4V I mbun» 
folarem fciodere poflinr. Scd cur idcm in totoSolc non fit ? cur tantum in cir-- 
cumferentia tremir,& diflccatur ? Refp r . totum Solcm trcmorc farpiflime vili- 
bjliconcuti, ftbncntisinftar, ita vt loco moucn vidcatur ;f<d hoc non (cmpcr 
fieri aut notari,ob radiorum in mcdio Solc condcnfam cogcricm & vim, qui ad' 
pcriphcriam dcbiliorcs, faciliusab iflis corpufculis prypcdiuntur. 

Etfic ratiopriroi, fufficicnter reddita vidccur. Gonfule ctiam 
cap. 26. DcNtbuIis; vbibancquarflioncm dchbatsi. 

Hinc apparct fedulum Aflrcmonmm, cx hifce EWpfcon fympromatis no* 
tcmerc dc tcmpeflatibus prcTagire ; ncque inutilcm aut inancm in hifce riman- 
dis teri oprram ; cum maxima cx iflis ad m< tcorologtca fubfldia dcpromantur, . 
multaqucrcde philofophandi opportunitas ingaotur. Etcnim llantiquis, & 
rc£t8quidcm,cxpallorc Lunarpluuia4«itiborc ventos, carrdore fercnttatc prc- 
a pc rc licuir ; cur idem nequeamus modo e Sole ? e Sole inquam , non nudo, « 
ftdEUtptico?' 

1$ coim hor priuilegto fruitur, vt facicm ceeli io chartamfccum dcferat. 

L- Quia 
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C^aE1!ipfisRefractionis,f©boles,in vaporibusinhabttat, &fefc non often-^ 
tic,antcquam Solin cofdcm defccndat ; quicumaditusip(i omncsad nosob- 
ftruercconnitanur, iplc non (iacfudorc & mulco iilorumfanguineeluSitus, 
inconfpc&um noftrum pcnetrat. Ethincfit, vtnosfciamus quiqualeiq; cos- 
lum obfideant pnedatores ; Sol cnimcadrisipforum direptis, hoftilcs indutus 
exuuias, h ibitum illorttnn atquecolorem, peregrino infoicns fchematc bellc o- 
ftent*c. Sed dc hoc fatis. Equibasautfotisfactumcft, autfirri potcft,argu- 
mcntisinitiopofitis. 

Raciofecundi. Plauia naturalitcr eft aqui: aquam humor dc frigus 
ingenitatenent ; fluxa & mollis, dcnlicateaerem antecciit ; atiis corponbus ra- 
cilc adhxrcfcit, & cito permifcetur. 

Hmc ranones furacacur, cur pluuiara horizoQ vifibilis pur- 
gacus, adcoque ccelura (creaius iafequacur. Coatingit namq; hoc 
cxtriplicicapitc i- Qujapluuiadecidcasa6rcm expurgit: i. qutaeundem hu- 
mcctatfc rcfrigerat: j. qtiia matcriam noua Atmofphsr* liquidx fuppeditac. 

Quomodoexpurgacuraer? Guttul* pluuialcs, fumofos illos At- 
mofphxrzobtuGf fpiritus, dccide Jo inuoluunr, & mcrfos fccum ad tcrram ra- 
piunt, vcl acYione mutua omnino confumunt, in aquam conuertentcs. Nubcs 
cn{m,tc(!ccxpcrientiai longclateqac vimfuamdirfjndunt,eVa«;cm-nonftiU 
lantcshumc<5ant,corporaanimaliuraafriciuntinlongactiam diftantia;quan# 
topluscrgovalebitpluuia prarfens? 

Quomodo refrigeracur & hume&acuraer? Mutuo contaccu; 

pluuia cnim decidens ipfum infinitis prope modis concidit, & ipfc viciflim gut- 
tas in minutifli mas & ionumeras particulas , dtftrahit ; & fic fngus ciforemjhu- 
mor ficcitatem,grauitas lcuitatem, dcnfitas raritatem fubfequiur in acre, vt 
conftricxior Hefraccioai aditura hbcriorem reddat. Conftipatur cnim a frigo - 
rc,& huraidi mixtionccontinuus,viam planam radiis folaribus prarbst. 

Maceriadeoiq;QOua,po£r pluuias,procoQflicucnda &auge- 

dalimpide Acmofphxraecepericplcrumqi lafubliraeclcuacur, 
3cfic Ellipfcosfcrcna frons, formofusarridet vultus. 

Sed quare coraprcflior hic io fcreaicace,ipfe fpeclacur, quarn 

cum fufco caligac ccelum babicu ? Qju frigus & humor in kac vaporu 
tcmpcricimpcriumobtinciit.Uincilludconltipat^hiccontinuar,^: prouenicns 
inde pondus,reti nct i n vicinta tcrrat colle&am eiufmodi v aporum mafTam; quo 
fuvtSol ElipfincurtiajretranfmituNCoafirniaturhoc maatfcftacxperientia. 
Vidcmus namquc ccelo pridiano pluuio , mane fequenti enormtrer raagnas ex- 
hibeii EUipfes, cum fumma fcrenitate coniun&as. Quarchoc? nonneidco, 
quia frigorcaa&urno, hurnid* aurarconftricfoc m-uhum defcdcrunt,cV fic At- 

mofpha;- 
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mofphzram limpidam humiliorcm, Ellipfiroq; ampliorem reddidcrunt.Ratio» 
eeneaiia non apparct. 

Diccs i. Scquicx bifce,Atmofpba^a^bcufam fubelTenubib*; 
quodcftfalfum. Halitus cnim tcrrcftrcs c\ luci, in fupremam serisrcgonem 
penctrant : & manc aurora rubcfcit antequaro radius Solis nubem vllam fcriar. 
Autergo id quod pluuiacadcns abluit, non cft Armofphzracorr pofltacx i!- 
lisfldtibus; autfi <ft, non fupra, lcd cxdicft is, infra nubcsdomicilium figunr; 
in u ica experien ua,&c. Rcfpondco Atmcfphzrz illms hc betis , alias par- 
tcst xcoc5tas& fubnlcs , alias crudiorcs tfTc atqueminus cdomitas : iam priores 
in altum cuolaut, hz infra nubes rctinc niur ; iilz a pluuia nil patiuntur, hz dif- 

Diccs 2. Frgofupcrior Atmofphaprarturbu!cmapportio,adco- 
qucconucxa illius lupcr flcics, qualis qualis, niancr. Ergo Solis in 
illa Rcfiactio, ctiam poft pluuias durat. Refpondro reliquias fuperiorcs huius 
AtmofphzrasfolasproptcjtcnuitaTem non multum poflc ad traniformandum 
Solcm. deintteeasaiiltparipatiirli anubibus pliiuiofis, qozquaqusucrfusopc- 
rantur ;parnm amplitudmc loci; partimpenuriaroaterizconfcruantis,quam 
fubminiilrabat ponio infcrior; partim ab ageniibus fupcrioribus, in acrcro 
purum cafdcm faciJcconucrtcntibus. 

Splcndorem aurorzcrepufculinu diu antenubes colluflratasfxoriricer- 
tum cft ; fcdillcfulgcrordinarius, non cft bic rufcus cV caliginofus, dequolo- 
quirour, P d !ongealiusfubtilrs,arr crnus, fubalbicans^qui ctiaro in Atmofphar- 
ralimpiJa Jurat. Hicautem non ita diu, ncc qaotidieapparet; vndcin mate- 
ria ipfum humiiioreinhzrerc,qoam fit aurorz.dubitnri vix potcft. 

Seddiccs 3. Hocfaltcrn fcquHur,Atrnolphararo lercnanubi- 
bus fubcllo. Cuitamcn ratio zquercpugnat. Quia vaporcsiIlizquealte\ 
imoalttus pofTunt afccodefc quam oubes. Dcinde m b(sta J o fcitniiTirr.o in 
*ere cnafci, folenne cft , & oculo exploratori qnotidic obuium ; vnde hz nubet, 
mii c vaporibus iiJic natantibm ? Pi ztcrca nubcs ingcntes in acrc pcdulas vnius 
fzpe hcrz fpatfoeuancfcre, cVin corpusdiaphanum rcdigi, quotidianum cft,in 
quid hz nubcs ? nonnc in tenucs vaporcs atquc in aerem abeunt ? Vaporcs igt* 
turnonfub, fcd fupranubcsfunr. 

Rcfpndco. Argumenta hzc refte probarc vaporcs zqucaltos autaltio 
rcs ciTenubibus, idcoquc non maleindclequi, Atmofphzrz liropidzfirmmi- 
tatcm non concludi polTe infra nubium fincs : non autcm c llu ci e, cx co, quod 
cadcntcs pfuuiz potiorcm Atinoiphzrz calgmofz partero diluant, mctas Ac- 
snofphzrzilluftri, iofra nubcs ncccftario figcndas. Illud folum fcquitur,plu> 
uias cfle cauflam Atmofuhzrx clarx, fublau Dcbulosc. 
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Atqui<Kces4. Atmofphcera lucida.ellallerta bumilror , qnitn 

illa CCQcbriCofa-., &C. Ergo plane infra nubes cll locanda. R. fp. Nc- 
gariconfequentiam. Nihilominuscnimhumilor cffc potcft h*c Atmofphx- 
ra quam illa, etiamli ytraquc nubrs tranfccndjt, &C. 

Dices 5. Qui crgo fioes vcnquc Acmofphsrac fuoc poncndi ? 
quantus vcnquca ccrra rcccllus? 

Rcfpondco 1. QuisafccnJitincoelum, vt vaporum,atquccxhaIatiotu 
kcrmcnfurarct? vtfpintusquo vcgetamur,ampii(Timahibitacub, metireturf 
pra-fertim cum in hac fubtili atque rccondita obfcuritate,(enfuum adminiculif, 
cxperimcntorum prruia lucc propemodum dcftituamur,ita vt raiio | oene foU 
iahacpaleftradcccrtct. 

SENTENTI A TTCHONIS. 
Rcfpondct 2. TychoBrahc,in Progymnafmatis, dcRtfra&ionibusSo- 
>Iis,caramqueTabella,pag.yi.hifccvcrbis. PoClflima & vcrior Refra- 
« clionunicaullacftin Vaponbus terra? fupcrficiei perpccuoim- 

> mincncibus, qui aercm nobis proximuro paululo craffiorerrL», 

> minufquc diaphanum-i, quam cft fupcrior cius porcio, rcd- 
» duno. 

f Vndcetiameffl:itur, quodilla? iuxta Horizontem, tiaximc vifuiincur- 

> rant:poftmodum veroincleuatiorcfiru fucceffiucaucnucntur. 

Craditiem porro rranfuerfam Horizintalem,arqiiealtitud«ncrn vertica- 
» lem, vaporibus hifce aifignat, paullopoft, pag.05. dum ait: Alfumpta maxi- 
» ma vaporumclcuatione, ab Opticis Alhaztn & Vitcllioncdemonftrata,/.^. 
» //, 50. qualium femtdiametcr tcrrx cft 60. partium , vt ilr in milliaribus G:r- 
, .namcisvixii. euviit corum circa ipfum horizaatcmcraiTi;ic$ P. 9./. 55. fiue 

, miliarium 141. cVc. 

Et (ic cx Tychonismcnte Atmofphxrx ditio cum ipfiusaurorxatq; crc- 

pufculorum limitibus finitur. 

SENTENTIA IOAN. KEPLERI. 

Refpondct IoannesK?plerusin fuis Piralipomenis, cap. 4. dcRcfii- 
li ooum mcnfura,&aitpig.79. Supcrticiem quae refrangttradios, nequc va- 
poru m cfle tcmerc obcrrairtium , neq; corporis alicuius fablimis ad Lunar con- 
finij/cd planeaeriscius* in quo noshomines fpiritum cum in_- 

modum crahinaus^quopifccscrahuncaqui.Cuiusabxthcrc manifc- 

ftum 
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'flum & enidensdifcrimen , non minus in oculos hominisfupra confirtentis cf- 
fec mcurfurum, ac iam fupcrficics, quzaerem ab aqua fcparat, in oculos incur- 
rit. Hmc pag. 117. Matcnam crep ikulorum rcfradtioniiRhabilcra ftatuir. 

Pagina veroiz^. prop.n. Alcicudiai acris Vranoburgici tnbuiu 
milliare medium Gcrmanicum. Etpaulopoft ibidem.Quodalij va- 
porem drxeruncdico, inquiiipfe, cgoaercm jillum ccrminocurn 

faftigus monrium; fupraconfifluntfumofz cxhaUtioncs, crcpufculorum 
lampades.fhtimquc «thcr fuccedir. 

£r pag.135. Confcntaneum cft,inquit, muItaIoca«lTc, quae dimidio mil- 
liari, (quantacftpcrn. huius capitis,in fretoDanicofupcriicictacris, ) fupra 
fuperficiem mariselcuentur. Etibidcm. Vogcfus raODS, & COOtlUUSC 
Rheciac alpcs fcre fupcrauc alcicudincm acris, qui Rcrracliones 
cfficic. Quodconflrmanc perpecuxniues; defignanc enim ca- 
cuminum illorum nudicaccm a vapido aero. Quareoequeibi 
Refraftionescruncvllx,^cpIurimum,c5cc. 

Idcm numcro j. dc obfcruationc Hollandorum , pag. 140. & 141. ait Re- 
fra&ionemillicSoIiscontigifle 4»graduum, minutorum 14; CUl m aklCU- 

dineacris refringencis debeancur duo fcre millana Gcrmanica > 
quam cancam eiusalticudinem incredibilem dicic. 

Idem in tcpidbrem & vapidiorem acrtm Rcfra&ioucs paflim reiicit folio 
137. cV afiai frequenter. 

Qjare, Keplcri fententia, fubiecjtum inhxfionis pro Refra&ionibus facit 
huncquoanimamuracrium fpiritum , eumcjuead regionis frigidxinitiom e- 
uehcre vidctur, propterca quod tepidum atque vapidum cxigat, cV flerilia con- 
tinuifquefrigoribus horrcntia altiffimorum montium iuga alcgc Rcfra&ionis 
cxiruat,& metasccrtasilli figat, medium videlicct milliarcOtrmanicum plus 
niinusrcuiusproindc fumma conucxitas aboculofublimiorenominusdifccr- 
natur, quam communc acris & aquz confinium ab inferiore in tcrra. 

Refpondeo 4. In hifcc opinionum diuerfaru conHiclacioni- 
bus,cucam inuenircfrationem,& pun&um quod tiunccangcrc, 
cfle difficillimura* vbi pulchrum cciam habccur,aborbicafco- 
po praefixa non omninoaberrare. Difcurfumtamcn meumexdiutur» 
ms 9c ccrtiffiirm obferuationibus , communi Optirorum do&rina, & rccepta 
Philofophorum fcntentia, fequcntibus cffjtis in mcdium propono. 

i. Nullus cft dics totius anni, qu« Sol ab Oipfi horiaontali knmunii 
iuadat. Hinc, 

1- 3 i.NuJ- 
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2. Nullus cft dics totius anni, quo Sol a Rcfracftionc horizontali iibef 
exiftat. 

3. Nulla Rcfractio cxiftit ( fallcm ordinata ) nifi in fupct fieie diaphanife- 
qucntis, qusfimul fit cum {upcrficic mulij .intcccdcntis ; adiccjuevt duoi- 
fta diaphana,defcrens & rcfi ingcnsradium , non fintcontinua, fcd contigua: 
BxcommunioreOpticorum do&rina. hinc 

4. Ncccftc cft hanc fupcrficicm in qua Sol rcfringitur fcmpcr exiftcrc; 
quia Sol quotidie refractus comparet. 

5. Neceffeeft hanc fuperficiem nubibus, pltiuiis & ventis fupcriorem efte. 
Alias enim ficut fubiet5tos vapores alrerant cVdifllpant venti atqucproccllav 
expericntia tefte;ita & fupcrfieif illam ex ipfts con fl itam, diftiparcnr, prxfertim 
ventiimpecuefi, quod tamcn 116 faciun t,tefte cxperica tia in Soic Elhptico pagl 
24. &aliascrebro. 

6. Vt Supcrficies ifta toto anno fcmpcr manct» tcmpcftatcquacunque, 
limpidilTimajrncdia, vapidilTimajita ncceflc cft>corpus iplum cuiusilla extrc- 
mitas cxift i t, caHo quocunque adcflc» 

7. Nullum autem corpus ttrram, grcmio fuo complcxum, tcmpeftate 
quacunque, totoannofempcr,& coeloquocunque durat prarter acrcm iftum 
quem haurimus: nam vapores humidi vndecunqucebullicntes,autinnubes 
coodcnfantur, autia ipfumrcfoluuntur: (imilc quidcxhalationibusaccidit, 
quartametfi pluscontumacia? afTerant, tandcmtamcn etiam fuccumbunt, vcl 
confumptas,veI loco pulfar : aer autem fempcr & conftantc r manet ; ipfum crgo 
iftudcorpuscrTc,haudeftambigendum, quia in ipfum ha^rti nus dictaomnia 
bclliftime quadrant. Ipfequippe Atmofphxram conftituit quandoque lim. 
pidam; cum pluuiisdilutus autvcntis pcrflatus defcecatur: quandoqucob- 
fcuram; cum nimio calcfa&us arftu, aut ebullitione partium obtunditur,aut 
halitibustcrrenis conftipatus caligat. In re confentiunt omncs,in verbis & mo- 
do ioquendi, difficultatcm moucrint nennulli, &c. 

8. Hic ctenim aer, cum fcmper fecundum omnes Opticos & phy.fico* 
denfiorcxiftat, fupcricotoztherc; fummitatem iufupcr fuam cum fuperiori- 
bus vtcunquc impermixtam fcruct : Solcoi in eandem obiiquealUpfum femper 
refringit» plusautminus, prout cam procul vel propc aterracxtcntam habue- 
ritaer. 

9. PropctcrramautemilfamcxpHcataer, qaando vel imbribns irrigatrxs, 
vcl aufteris vcntispciflatus , autnocturno gelu vcl hybernoccelo, alget :tunc 
snimcontrahit fefc, inarchim colligcris, lococjucminore contcntus, etiamiu- 

periores partesomnes, mctu vaeui dctrahit ; ck fic fupcrficics i pfi 8> S phq- 
*ica roinor mulco acquchumilior, indequerefraclio longc ara- 

plior cuadit : EUipfisquc fcrcnior & maior coofurgir» &c. 

' 10. Rc- 
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to. Reccdit e contrario fupeificics hze a tem & ampliatur , quindo acr 
vaptdus ealore diurno, ventofatepiditate , auc ardorexlliuali rarera&usintu- 
mtfcir t coilc&asquc linu partes cuoluit, & in campos patcntiores cdu&is, am- 
pliorem locu m qu atnc ; qucm cum terra, cederc ncfcia , ncgct ; furfum agmioc 
fadoerumpit; & fic inSphaeram atque fuperficicm maiorcm cx- 
crcfcic: quae proindc RcfracTioncs mioorcs, acque Ellipfcscxi- 
Jioresfubmraiflrac, &c, 

ii. Qupufquc porro fumma huius AtmofphzrzconurxitasafTurgat,in- 
cercum eft. lpfam enim alt iflimis niuofortim montium faftigiis fupercminere, 
dubitari vix potcft; cum ex ipfa Hollandorum nauigationc, qui ouavolucru, 
in montoiis niuibuscxcludenda furripucruut,& ccelo frigidifTimotantu m non 
congeluti, rvcfra&ioncm tamen 4. graduum inucnerunt,; tum cxdamisat- 
que vulcuribus Alpinis,qui,refcrentibusindigcnis, certatim lubcrnotemporc, 
cxcclfilfima moiitiumTy.olcnfiumcacumiiia, niuibus infcfla, pctunt, & aurz 
tcpidioris crgo,iIlic affatim fpirantis, iucudc inhabitant : cum interim terriculcj 
frigoribus infcrne immane fzuientibus pccne ohrigcfcant. Vndc, 

11. Atmofphzram hanc, ipfamque rvcfracYionero , cum fota vapida in ac- 
rc tepiditate, aut montium iugii , etiam fummis , velle finirc ; videtur cum fen- 
fu&rationepugnare. Cumfenfu quidem, quiaacretiam frigidltiflimushu- 
rniilunainuaditloca; quia tepidiflimus viciflim altiffima, vt raododi&u; quia 
ncc nubcs, nec pluuiz, neque niues aut funt aut fiunt , vbi fpirabilis aura decll; 
tc vbi ifla funt, illic.acVcm ttauriri pofTc in confeflb efl : cum ratione, quia hzc, 
Atmofphzrz fupcrficicm conuexam, vtpote Rcfra&ionibus dcbitam.lcgitt- 
ineaffignac: atquiscred3tipfam,intcporisatquefrigoris actij confiniorefidc- 
rc ? N ifi quis igncfcentem quodammodo , ex acccnio brumali foco aerem, di- 
fcerpere velita rrigido fibi adhzrcfcente ,& ambobus continuitatemdemere: 
quodinauditum e(t. Quis etiam in altiflimis fcopulis, fupcrficiemiftam infra 
pofitam vlfu difcreuit? £t aer, in quo tempcftatcs fuam oflicinam pofuercno- 
nefpiflus,nonne vaporibusplenus? ipfetamen Alpcs fupcicminet; quod vo- 
litanbes in eo fupernc* nubes crcbro indicac : vnde neccflario Solc refringit, &c. 

15. Altior ergo eft Atmofphzrz fuperficies, quam iuga mofitium: fcd 
quam alcaincercura. Hoccertum, ipfam roomcncanex variacie- 
ni fubiaccre, ficu, loco, qualicatibus, &c. Vndeoleum & operam per- 
dant,(meoiudicio,) quicertam aliquam eiusaltitudinem indagantjcVcxea 
deindcKefracliones menfuraretentant. 

14. Verofimilc camcn nihilomious fic, ipfam nonadcrc- 
pufculorum vfque roaccriam pcrcingerc f. Quia crepufcula, au- 
dtorum tetlimonio,(tatam quadantenusaltitudinem feruant; non autem lu- 
perficies Atmofphzrr , vt e« didis palun cuadit, Sccundo» t Quia pluuii 

cadens 
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cadens non tantum potTct in Atmofpharram , fi tam alta ipfa cflct vt crr pufcula* 
Nam pluuia vix quartam partom milliaris Gefmanici cxca abftcrgcrct.co quod 
matcria crepufculina eademque Atmofpharrica fu perior , tota imalta euadcrcr, 
vltra if. milliaria Gcrmanica ; n5 ergo tantum patcrctur dctrimcntum,vt idco 
dcfccnderet fcnfibilitcr fupcrficies illius Sphaerar; imoetiamfi drprimcrctur 
tantofpitio,quantum cftintcrtcrram & nubcm plucntem.id cfl, * mill.germ. 

haberctillud ad 12. milliaria eam proportionem , quam 1. ad 48. C£uz certcal- 
titudinisdiftercntia,inicrduoifta Sphararum eccntrotcrracdcfcriptarum fra- 

gmenta, quarum altitudo fola ^ miiliaris gcrmanici difccrnerctur , interccdcs, 

Rcfractionem horizontalemadfenfum nullo modo mutarcr , proptcrinfcnli- 
bilem inclinationis dirTcrentiam , a radio incidcntix in vtramquc fjctam.&c. 
Vnde impr^babilc fane, nc dicam impofTibilc cft, Supeifuicm Atmofphc- 
ricam Refra&ionis folaris ifKetriccm, cum matcria crcpulculorum conuc* 
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OBIECTIONES ET RESPON- 

SIONES. m 

C A P V T XXXVI. 

/^YBiicici 1. Superficiciifta Acmofphxraenullacft : Ergoomniti 

cxipfa dedu&a vana funr. Confequentiaclaraert. Antcccdcot 
probatur. 

1. Auftoricacc Opcimorum A/rronomorurru. NJamTycho 
Brahc, in Progym.. pag. ^i.aercmadconfinium Lunzccontinuum fcnfim cx- 
teouat. Ioannc&Pena, Chriftoph.IU>tmannusjNico!ausCopern!cus,veteres 
plerique» & demum tota philofophorum fchola, prarteream quxcft aquzab 
ac;c, huius a cct!o,diftinc"tam fuperficiem agnofcu nt nullam: vt videre cft apud 
Alhazcnum 1. 7. prop. 51. & Vitcll. 1. 10. prop. 54. cVc. 

2. Expericncia.. Vidcmuscnim vtar)uamaqux,itaae>em3cricon- 
tinuari, mox vt extrcma fimui habuerinr.. Quisenimncgct,halitum vcficis 
inflatumintus continuari ? 

3. Raciono. Quia acrirtc, etiamfi accidentali quadam altcratione 
tb acre fupcriorc puro» io vfum animatorum,arTc&usfit,fubftantiam tamcn 
naturr fux nihilominus tcnacitcrretinct,&corpusabfoIuteIoquendo,atque- 
elemeotum fimplex liomogcncumque,tdeoqucttmipfcfibiquam aurz Supc- 
riori continuus cxiflit. 

Dciadc/.ficuc infimus acr ccpidior cum fupcriorc frigido 

comit- 
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continuatur, nonobftantibus hifcc concrariis frigorisatquecat 
lorisafTc&ionibus; ica rocdius algcfccns, cum furomo calencc 
COntinuari&pOtcA&dcbct:priu« autcm fieriexpcrimur: Nam infpi- 
ratus in pulmones scr maximoperc calcfcir, cotinuatur t3mc nihilominus cunj 
cxtcriorc. & acracccfa? candela flammam arobicns,tanium ro inardcfcit, con- 
tinuatur nihilomines cum rcmoto frigido: 8e acrlentiscriflallinac conucxar, 
So!iobicdzopcra,ratliisrcfraclionc cceuntibusin vcrticcm vriii colluftratus,. 
propcraodum ignc fcit , ita vt rcflcxi a fpcculo concauo rad j plumbum mcmc- 
to liquefaciant; quis tamcn hinc dicat illum atrcm ab alio fngidiorc feparatum 
cfic ? flc crgo vnus idcmquc continuus acr, calcfcit, frigcfcit, tcpcfcit. 

Prarcerea cx EUipfeos peripheria anfracluofa arguitur fu- 
perficiei Rcfraclorix ranquam diftincla: vanitas. Etcnim tam mun- 
dc prxcifaharcnunquam inuenitur, atquein flmulachro folari alias rotundo; 
etiam ccclo maxime tranquillo, dcfcecato& limpido. lfli autcm, magni fl- 
rius, & nutabundas emincntiz, aTummitate Atmofphzramahuntoriginem, 
vtcap. 52. n. 5. aflertum. quomodocrgo in tanuinconflantia fuperficics ali- 
quacoordinaretur? 

Acccdic, quodipfa Ellipfcos acquc Rcfraclionis exilicasin- 
Buancfcafcparacaaliquafupcrficierrcfringenccnon proccdcrr. 

Incrcdibilc namque vidctur, cum Sol in criflallo.in aqua, in vitro gradibus, 40. 
(< vt volunt ) & amplius rcfringatur, &c. id in aerc noflro , qui denfitate rcfra- 
6f om vtcunqne pollcat ,. tam cxigua quantitatc ficri , prarfertim cum prarditua • 
dicatui tam tcrfalupcifuie, tam aptaadrcfnngcndum. 

Tandcm quiadefcndi omnia poffunt fola denfitacemedij, 
abfquc vlla diftincla fupcrficie, non vidctur illafingidcbero. 
N im dcnfiras mcdij alia & aiia , implicitam quandam & virtualcm, vt aiunt, !u- 
pcrficiem includit, hoc ipfo quia mcdium dcnfius efl jquar Solem Iicct non tam 
exa&c* cV ordinatc-, vt in cxtrcmitatibus diflin&is ficri confucuit, tamcn fuo 
modulo hcberarc atque rcfrafrione alio diucrterc valcar. Id quod Optimit 
quibufqueaucloribusarrifirTejConftat. Ncquefineoptima ratione: Poflplu- 
uias enim fcquiturmaior rcfra£tio,quiadenfioracr: minorcfi incxhalationi- 
But , quia aer rai ior, pofl vcntos mediocris, quia acr in flatn cft mcdio, &o- Et: 
ficfuperficirsifta planeproftrata videtur iaccre. 

Confirmanturafll-rta i-cxco, quod Sol pcr ncbulas trahlCCDS, 

aut nubcs adid idoncas, fapifljmc fic animaduerfus figurara* 
fuam Yan^traosformaro j quis iotcrim umcn aliquam vd modicc con- 

M figura> 
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figuratam fuperficiem tllis tribuat ? &c. z, Quod vndar, vitrualiasperomniiT* 
niforme, peruadentes, etiamfi continue fint cidem, rcfra&ionem tamcn c(H- 
cianr. igicur fuperficies diftincfta plane ad rcfra&ionem non cft necciTaria; &c. 
3. Quod rcflexio, ctiam Ariftotcleconfentientc, in medio corpore, vbinuHa 
fupcrficics diftinguitur cfficiatur; cur crgo non ctiam Rcfra&io? &c. 

RESPONDETfR. 

T. Ad audloricaccm. Verumeftdictosau&orcsplcrosquedefuper- 
ficie refra&oria difcretacxprefscnon eiTelocutos^proptercaquod atiquiRe- 
centiorum cx inftituto non cgcrint tam dc Refraftionc in genercquam dc hac 
Solis, & non tam modum quo, quam an fit,exagitariru ; i\x tamen interea pro- 
fecctur, qui eandcm exprefcc ctiam ncgaucrit; cum cx communibus Refra- 
6tionuiuregutis, atquc Opticis antiquioribuscius nccciTttatem haud ignora- 
rint. Etfiquistandemcxprelsc eam inficiaretor*cius nosaudtoricatem in hac 
partc, tanti faceremus, quantumrationes>quibusniterctur, valertnt. Nam 
VitelIio,Joco citato, vaporibusdiftiodamfuperficicm.Iargit,ur;inhocroloim- 
pcgit, quod aur* huic vitali vapores pro ncccfficatc non indulfcrir. Et Afha-. 
zenagnofctt fttperrtciem hanc, fcd in concauum Lunaccducic, indcenimad 
uos viquc omnia continuatajdeoquc Rcfractioni nulli, obn»xia facit : ctiamft 
denfitatis difcrimen interueniat, &r. Agnofcit ergo fuperfictem rcfra&oriam, 
(edntmisaltam. Nam aer fub concauo Lunar, aut quatccunquctandcm cor- 
pusilludfit, & quomodocunquca cocIcllidirTcrat, r.idium Solis noii rcfiingit, 
quia non oblique, fcd rcctc 1 n itlud, (adfenfumfaltem ) incidit. 

2. Adcxpcrienciam. Tamctfi fupcrficiethuiusdiftmctio tn ©cutos 
«on cadat ; non ideo fcquitiir: Ergo non eft Ncgactir .0. oonfcq uencia, 
Quodautem in oculos non cadat, cau/Ta cft, maxima diaphanitatum inter 
fcfe fimilitudo, quafit, vt fcnfuscontinuum a contiguo eximerc non queac. 
Nonne tabulx vitrca; ptanis fupcrficicbus pcrpolita?, imaginibus confcruandic 
Scdefcndcndis apulucrc prarpofux» inrucntis acicm frequcntcr cfljugiunt, Sc 
rnanum patpantcm etudunt ? Sc tamen difcrctx funt acris St vitri atq, tinaginis 
fupcrficics. Ampullam vicrcam mundam, aqua limpida rcplctam,pto folida cri- 
ftallo, fpt&atori cuiuis ficillimc vcnditcs , & ego pro tali habirara fxpiffiine vi- 
di icVcamenvitrum&aquadiiliaSiscxtrcmitatibus fcfecontingunt. Vinum 
aque colorc timilc, fupcrnatat , abfq; com mixtionc, ditigcntiam tamcn vifus ia 
ilifccrncndo, cluiam ctfc, fotus vcl odoratus, veleuftustcftanir. Rhcnum lacut 
Acronijnoionatare impcrmixtum, fi colorisdirTercntiaabetTet,vifusfolota&u 
&motu adiutus pcrcipcrct.Vcntos in aere circumlatos quis ignorat ?ab scrc ta- 
mcn difcretos quis afpcxit ? Difcretos tamcn eiTc,vixVllus dimdebitur.lta,fi e*- 
peticntiam ducem fequamur, dicemusacrcm noftrum fuperiore atiqua fupcr- 
fietcfiniri, ctiamfi ipfa, corporum couiiguorum limilitudinc omncr.i ocuio- 
rum induftriara euitct. $• Ad 
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3. AdratioilCni. Exeoquodacrhomogeneus, elcmentum atq;cor- 
pus fimplex fit ; maleinfertur , ttiamfi diucrfum corpus non intcrcedat,necefl- 
bt 10 continuu, &: non ctiam contiguu < flc. Inftantiam habes manifcftam in a- 
c]ua congc)at9,quxinnatct fluuio,corpus fimplex fimplici,homcgcn(u homo- 
gcnco t clememuelemento. Aut fi fruftum glaciei fcnlim liqucfcat : liquidum 
congclaronon cftcontinuum. Sicplumbum femiliquefa£tum,alteriadhucri- 
gcnti maftar contiguitm, non continuum txiftit. Simileergo quid intcrucnire 
potcft cum ocre, vtfuperficie", quocunq;tandem mododifcretam nancifcatur : 
vcl mocUjVc! alccrationc calidi 5c frigidi,vel hume&atione &cx-- 

ficcacionc,vcl mixtim, &C.NoncvaporaoaquacxhaIas,fuperficicpecu- 
liari donatur?ad oculos tcftes jpuoco:& tame $quc tanta aut maior cfl diftin&io 
fntcrserem noftiu atqjpurum, quam fit vaporisabaqua ; co quodacrnoftcr 
oumi<liffimu*,vaporibusfit plcnus. Amplius addo, duoinaerenoftro pof- 
feconfiJcTati>aftirum^nquamu j£reft,& ficconfidcratus,puriiTtmu diaprunu 
cxiftit ; alter fi, inquantu cum aquco & terreo clemeto confociatus,aliqua illoru 
c6tagiomixtioncfubir,& ficafumma pcrfpicuitatenonihililli dcccdit;iam fieri 
fortalTcpotcft, vt priorc modo,a fupiorcacrcnoomninoabfciiTus cxiftat;dico, 
omnino,& tortafiiS,propter motucircularcm,actisfuperioris,a plcrifq;illi 
attributu: atvc.ro pofteriore femperfeparatur in vltimo vaporu, aerifefcinfi- 
nuantiu-tcrmioo^tcfte Vitelliooe^Lio. prop.54. & Alhazcno I.7. prop. 55. Qui 
vno ore dicunt,groflos ad horizonte vaporcs in fupcrfine conucxam, coelo ter* 
raq;conccntricadcfinere,Solisq; radiu in ca refring ; ;fcd quia vaporcs hi latitu- 
dinc fuam ad mcdiu coeli vcrfus Zenitb no expandar, hinc enafci aiunt, vt S ? h c - 
rat u foaru quafi folidi quida fcdtores,inf orroa vel coni vcl cunei , cufpide in cc- 
tru tcr rac d< fixa, efrigietur, ocolo cxtra fuperficic vel cooica vcl plana exiftcnte 
vt fic rad; 9 Solis in ipiis bis,femel in bafi,iub ingrcflum ad linca perpendicularc; 
qua* fitSpharir^ funficiei portiojlemcl in fupctficie laterau' fub egrclTum aper>< 
pendiculari,rcfringatur. Ethincilellasin Horizorcampliant.cV groffos hos va- 
pores,neq; femper,neq; vbiq; terrat eircumdant. In quo errarunt. Nam quibus 
populis plaga noftra in Horizorttc cadir , ij cque Solem per groflbs vapores rc- 
frz&u vident, atq; nos in noftro ; vndc vapores hi tcrra vndiq; & fcmper ctrcu- 
dant,teftcetiacxpcrientia:fcdmin'adZenith,amplius vcrfushorizonte vifiin- 
t ur,ob longiore ipforp illic,breuiorc hic tranfitu;vrfupra cx Tychone demoo- 
ftratu. Simile quid accidit homini in nebula conftituto,vicina c nim rara,remo- 
tam fpifvaiudicar,&hocquocunq;feconferatexperitur:fitex longiore fpatio, 
cp partes apparcnter codeofat, &c. Sic nix aut pluuia decidcns,in fpatiu rcmotu 
icmpdcnfiorexiftimaturdcfcendcrc, quacxpcriamurin vicinu. Vaporcscrgo, 
cum terra vndiq; ambiant» ctiam ex horu audoru memc fuperficiem fupcriorc 
taucxasn & quidem tcrrac concctricam)fatisdiftin<5tamacquircntinacrc,co(p 
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fpharricat diftinctionem, aliquid valcre vidctur argumcntatlo allata, nequc nos 
talem in aere ncccfijrio ponimus, fed probabilitcr admodum poni poflc 67 cffe 
putamuc Alio modo fu m i poceft fupcrricics , pro fine fcu ccrmi- 
raino Atmofphxraf.qui illam tcrmincc prouc Acmofphzra>Qoa 
prouccorpusacrium concinuatum cft; & hociterum duplicitcrimel- 
Jigipotefl, vcl vc limcsillc Acmofpha?rar ex parcerciinficaclu,irL, 
corporeadhucconcinuaco; vcl cancum iuficpocencia mcra. 

Priore modo, incft in tunica oculi , v. g. cornca , fuperficies fcu limbus 
vltimus Iridis ipfam coniungcns cum runicafclerode; poftcriorc^, infurrt 
Mcridiani, v. t». circuli in coclo. Hoc vltimo modo Qatuerc cxtrcmam Atmo- 
fphjrar fupcrncicm, abfquc vllo alio fundamento §ut difcrimine, ridiculum 
t !h Sola cnim mca imaginatio, aut mcntis cog : tatio , ndios Solis non cogct 
liasinircviasjigtturrcm quq hoc facicoporccc cx parccrci in Acmo- 
fphQra inllQrcrC; hxcautcn^ rcs aliud noncfl, quam corpus quoddam vcl 
in 3crc, vcl aeri commiftum,in quodallapfusradius, propterdcnfitatcm aliam 
&obIiquitatcmincidcntij inillud corpus, re£ta tranfirc nonpotcft, fcdin la- 
tusdedinat. 

Partem aotcm illam in quam impingitprimorailius, vta rctlitudinein- 
ccflfus auocctur,vocamui fuperficiem Atmofpbc/ar,& cxtrcmitatcm fummam, 
prout A tmofph xra cft, & conftituit confinium Atmofpharrj ac ifque fuprrio- 
ris. £t illam quidcm , dictmus non ncccffario ita libcram eiTe, vt afuperiorc 
auraex neceflitatcablcifTafit; probabilc tjmcn cV bonum cft idficri; fufrlcere 
"f croarbirramur, fi fummitates Atmofphjraritacoordinentur, vtm fupcrficie 
Sphzricam arquiualcntcr conglobcnrur , quz etiam immet fa & continuata pu- 
rioriien, nihilominusfolarem radium in feJiauflum inf1e<ftat, obfuc naturae 
diaphanitatcm in dcnfiorc corporc ficccdentem. Quaromnia, fiargnmcn- 
tum intendit, nobii parum olricir. N am cuidens cff, tali modo Rcfractioncra 
aliquam (ieri pofTe, vcpatet cx vndis& traftibus vitrorum prof j nditatibus im- 
merfis:fibrisquoquecrifla)loinfidentibus:&c. t^ixrciconuincir,adR.cfra- 
t5tioncm ncccifirionon rcquiri cxtlmam contiguamfupcrficicm, fcd potfect- 
iam clfc quandoquc intcriorem continui diaphani,denfitatc tamcn, antaha ra- 
tioncdiftin&i. &c. Quod lihoc valctincorporcdiaphanocongelato, perfpi- 
cuitatis eiufdcm, quanto magis in flutdo, diaphanitatis diucrf* ? £t ficut pilu- 
I x vitre j variegat z non officit pars extrema pellacida , intcriorihus opaciscon- 
tinuata, quo minus rcflcxio ab illis foriofccus fiat, ctiamfi non a fupc rficie con- 
tiguantcfcdcontinuantediaphanum & opicum: itafi partcs intcriorestranf- 
parercnt, rcfracftioncmvtiquecaufiarcnt. Exempla idcm fiabilientia pctcs,ab 
Iridibus , ab H ulonibus , Virgis & fimilibus mctcoris , foia rcfraclionc & r e fle- 
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xionecontingentibus,&c. Ica acr vapidus, ibi vbi vaporum afber:- 
fioni locum nacura pofuic, rcfradhonis inicium, ck fuae denficaci*' 
finem probabiliccrcoMoCauic. Q^cmtamenlimitem, ncquc dtfinitis 
atqueimmobiltbus mctis alligttum crcdimus; ncqucfacilcad ccmm.dcfiniri 
menfuram swiobispoflc arbitramur. Ratio: quia fenfus preuius cxploraror, 
omnempropcmodumcius cxplorandi aditum obfcflum fibiexperitur: v:iex 
hadenus allatis conflar. 

Obiicics 2. Tamecfi admiceacur ifta fupcrficics quocunque 
roodo; nihilominushomocencricaccrrx non poccfccfle. Licct 
enim totam gremio fuo circumdct, tamen, quia Glauio tcflc, cap. i. In Sacro- 
bofc p. 38. aerisregiones, pro Sphasrarumatquc Glimatum varictateparitcr 
variantur, fccundum altitudincm & humilitatcm, codctr qianni tcmporealibi 
hyems, aJibiasftas dominatur; loco aIiofcrcnitas,aliotcmpcftasingruit,hi« 
vaporcs liqtiidi, illic cxhalationcs caliginofx incumbunc,&:c. ncccfiefanccft 
Atmofphxra; fuperficicmalicubi humilem repere, alibiraldefublimemince- 
dere. cx quo finusincadcm arquctumorcsdcformcs,& fecundum cofdcm cx- 
centricitas diucrfa confurgct : cjuacncceflario lineam perpcndicularcm ad iftara 
dirTormcm fuperficiem in aliquo pun&o incidentix duccndam, cxtra ccn- 
trum tcrr* fcducet: & fic totumhuius Rcfradtionisatque Eilipfis ncgotiurrv 
corruet. 

Rclpondco r. Argumcntum prus non probare,quamEIIipfinfola- 
rera,nonciTcfolerevniformiter dirformem , fcd in ipfa ctiam fua lcuitatcin- 
conftantcm , id quod fpontc conccdo, & farpc moneo. Relpondco 2 . 
Atmofphxram non finiri vclcum frigorc vclcum calorc, fcd cum cadifpoh- 
tioneaexis, vltra quam, vit refringcndi illi nuila incft; quama vaporibus llli 
comraunicatam, ncmo ambigit , idcoque cum tcrmino vaporum etiam claudi. 
mus: hunc autcm fciri vcl dcfinirifacilcpofie,abnuimu«. Rcfpondco 3. 
Cum fuperficies dequa agimus,terrcnam multum cxcedat , decliuttates iftx, & 
accliuitatcs molli ftima?,in lcnfum oon cadunt. Vnde argumentt negotium to- 
tum corruit. Nifi ad paruas crifpationes & vndulationes iftius fuperficici, 
( quas a rotatione cosli , agitatione ventorum , & infita vaporom atquc exhala- 
tionum vi,gigninonnegamus) confugerc exoptent. Veru iHis omnibusad- 
fcribimus trcmorem & concifionemiirabi. Nccquidcontrahabcar,aduerfa- 
riusadfcrrcpoterir. 

Obiicics 3. Rcciprocus huius fuperficiei accellfius ScreccP 
fus,velfuperfluus, velfufpc&useft. Supcrfluus, quia maior & roi- 
norEllipfisabfquc iiseonfiftit :fufpcc"tUS, quiarationc &3uc"toiitatccarec. 
Prim u m probatur. Quonkm ttftimonio omnium, cadcm mancnteinct- 
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dcntia.infupcrficicSpharricam cande,amplitudinis ciufdcm,mutaturnihilo- 
minus r cfra&io, mutata dcnfitate vcl raritatc Sprwcrar ; & maior quidem euadit 
refra&io,(i maior dcnlitas.minor fi minor fiat raritas,catteris omnibus paribus. 
Jam crgo fi ponamus fupcrficic Atmofphjtrx ftabilc , & ad crcpufcula vfq; cuc- 
iiamus,nonneipfaimmo:aejdcincidcntiahorizontalipofi!a,maiorcuadctrc- 
fra&io poll pluuias, & cjihaUtiones,quamantc? quianirmrum condcnfarur 
A :m oi p b*ra,& conftipatur nouis aucu vaporu m aqueoiu iacrementis ? Con- 
tra diuturoa ficcitate & caiorc dum vapores illi humidi refolufitur Sc abfumun- 
fUr,rarefcfc cadem iriuariata Atmofphxrar capacirai; nihilommustamenillic 
incafupriorcincidens radiusampliusrefringiturdenfitate, bic in pofteriore 
miDus.rarttateeiufdem. Ex hoc crgo capite, fupernacueacccditckrccedit a 
terrt iftafuperficies. >." u ™& 

Probatur 2. Quia rsti«nis& au&oritatts penuria taborat,tl1a opinio; 
ncmo enim ita docuit;5tfenfus ipfcrcclamare videtur. Qmsnamqueacrem, 
eademmancnte matcrix quantitate imminuiaut ampliari perfuadcatuf, ita vt 
continuus, abfauc vlla partium diftractionc^nullis adfcitisporis,pcrmancat? 
Hinc tota rcs fufpec*ta redditur. 

Refpondeoad 1. VcrumeiTe, fitotiusSph*ra»rarioriscapacitasden- 
fcfcat;falfum,fi infcrioraliquatantum portio: nam radiusincidentix,antcqua 
inilfa portionorhimpingJt,aliodiucrgerc non potcft. Hocfccundu contingit 
in noflro cafu , non primuin. Quia lmmidi vaporcs non afccndunt ad crcpu- 
fculot u habitacula, vt c c .,nullo dcmpto libenter concedunt. Quo fit,vt rcfra* 
6tionis mutatio in illa fupcrficie non accidat,quia ncq; matcria: variatio vlla ibi- 
dcm cucnit ; radius crgoincidcntizin vaporcs, tcnorccodc, quoante fcrctur ; 
in quibus,fi aIiterquaantcrcfringctur,cucnictquodnosdicimus,imroiDUta 
fciliceccfle AcmofphajrccfuperficicrefringeQte. Contrario plane 
modo,dilarabiuir tam Atmofphzraquam eiusrcfra&oriafummitat: fi inlocu 
vaporum cxhalationes mcccdent,fiuealteratione, fc u generatione,feu denique 
inotu locali, id fiac. Praeterea, negari non potcft , acrcm infcriotc roridu con- 
ftringi&condcnfari;quodato,nunot locusoccupabitur,&:confequcter roinor 
Atmofphacrz fuperncies, vbicunq; tandc ea fit, fubfequecur : & contra,in rare- 
fadionc,cuudcm ioco augcri, 8c fic in fupcrficiem capaciorem exfinuari,cxc 

Ad 1. Ncgatur totum quod dicitur. Nam totaphiiofophiacontrarium 
fentiti&docct.acrcm vidchcct frigore.imofola etiam comprcflione violenta* 
condenfari & in minorem locumredigi;contracaloreextenuari,&fra&ione 
metuque vacui in fpatium maius educi. Expcricncias, c quam pinn. 
m is, icligo paucuiasr*. Si ampullam vitream longo,exili «caucque col- 
lo prarditam , in aquam impons* , merfo m tpfam <ollo , ne acr vllus cxsre 
autintrarc in vcntriculuro ampulljt qucat ; califacta cxtriafccus aropulla, 
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leu radlis fobribus, fcu maous admotionejiucaeris circumfhntit tcporc&c, 
itararefcct captiuusin cius vcntriculoacr, vtperlongum collum adorificium 
ipliusdtfcendcns,bullatim erupat.Contra fiidcm aer inclufusrrigcfcat,colligce 
fefc in ar<5tum,& duploquandoqtieminorem in ampulla locum occupabit.quo 
fit, vcaqua per orificium in collum longum, ipfumqueadeofolliculumarn- 
pulIx,contrainfitamanaturavim,afcendat. Si crgo cancilla aurar por- 
cio, mecu vacui grauem aquam furfum euocar, curnon isqui 
circa cerram conftringicur- , vaporofusaer, leuiora dcorfum^ 
crahau? ..\m 

2. Cucurbitults fcariflcatoriis ingcfla flamma aercm cxtcnuat, qui mox,- 
vt cucurbitulacutiadhaefcrit, refrigerationedcnfatuf, minorem locum ^uaerir». 
Iiinc&cutisattrac"taprotubcrar,& fanguisintercutaneus elicitur. 

?. Accipepateliam,cui fupcrfundas aquam , deinde vitrutn vacuum ; Ac- 
ccnde chartam vtardcatfuperaquam , ( nam aquaiilanon ncccflariomultunt 
profundaefl, &c.) ardenti chartc fuperpone vitrum vacuum, videbis con- 
iumpta charta, aut cxti n£to igne , m ultam aquam in vitrum afcendere. Kacio - 
quarpriusdabitur. 

4. Accipe clauem , imple aqua, obflrue os charta, vel rapa, aut alia rc qua- 
piam,- tcneclauem fupraardentem candclam; rarc fictaquacalefafta, incluf*- 
claui,&anguflia?impaticns, non finebombo, protrufoobicc, in patcntiorcm 
crumpet locum : fic crgo humidus aer, calorc eztenuatuS) fpatia fua necclTario 
dilatat ; & rVefractio (it minor, raritatc aeris & fupcrficici magnitudine,&c. 

5. Humor quicunquc vchemcntercalefa&usadignem,cbullttatquecf- 
funditur. quarc ?quia cxtenuatus iocominorecomprehcndi non potcfl. Hinc 
afflatufrigido, vclcircuma&ufpatha?, infufioneaccti fcu liquorisaiteriusalgi- 
di, rnox confidir. quia frigus conflipat, calor attenuar. 

C. Vitrura anguftifTimi collt fortiflfime icfljtum,mox vtosaborificioa- 
moueris, acrem frigidum , cum fenfibili impctu refandit. Condcnfatus enim 
crat, nimia intrufionc. £ contrario , fi more fugentis eundcm attrahas , rarc- 
fiet,&moxaquam condenfatus attrahct; quamalias vix vllo artificioper tan- 
tillum orificij meatum ingeras. 

7. Si vitrum capacis ventris, anguflifliraiquc fupra & infra orificij aqu* 
impleas ad mcdium, vclplusautminus,&c. dcindcfuperiusos,obtentodigi- 
to, vel cera aut bitumine probe obftruas, infcrius apcrtum recla in terram ob- 
uertas; cxibitnthilominusaqua cantaquimitatc, quantam iuclufusfupra icff 
rarefactionem admittit. £ quo non tantum euidentiam rarefadionis aeiiat 
habes, fed & modum luculentum, eiulidem mcnfurandje, vtiq^oftcnfum vtdes : 
fiut aquam, fmc aliura Iiquorcm iafundas* &c. 
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t. Ahimal vehcmenti curfu agi/itum, anhditum prrcipitat, brenemq; 
rdpirationem accclcrando, rcfrigenum cordis quarnt: vndc hoc? indevidcli- 
cet, quodacr pcdoris cauitati, tntra diaphragma condulus, motus violcntia 
incalucrir, atqueex hocattcnuatusrfinum pcctotisita opplcuerit,vtpulmoni- 
busapcriend'», ccr qncfrigidocaptando, locusnon (flct jhinc palpitatiocor- 
dis, & fuccincta lll i anhclatio, doncc paulatim rcprcflb adncntitio lllo calorcia 
priftinam fefe inclufus acr, rccipit ftatioiicm. 

9. Similceucnit,arRatcambulantiinzftuhominij inrLnturcnim manus, 
genx intumcfiunt, rubcfcit vultus r omnia proueniunt a rarcfjcto fanguinr, 
q« i proinde par tcs infcfTas diftedit & colorat, doncc frigorc rctufus, dcfcrucat, 
&pnflinan modcftiaro prarftct. 

Tandcm vt paucis multa complcctar. Omnia liquabilia, fi liquefcant 
plus loc» occupant, quam conftipata. probatum cftin fcuo, in ccra, olco , bu- 
tyro, plunibo. ftanno, &c. Quorum ratio tn folam rarefactionem rcfcrri po- 
teftjcotrar j in folam condenfationcrr. H.abcmus crgo pro noftra lcn- 
ccucia ncccflicaccm, auftoricar.cn), racioncro 6t fcnfuro,&c. 

Obncics4 .& vlcirao. ix Viccllionc J. 10. prop. 10. EcAl- 
hazcno 1. 7. prop. 3 8. Ircm 1. 1- p. 42. confcnfu communi,cxpc- 
ricnciaquc ccrta palam cft j Rcfradlione dcblican Iucem & co- 
lorcm vifibilis,iceroquc mcdia dcnfiora coloraciora cfle: e con- 
trario rariora magis diapbana, adcocjuc colonbus vacua_ : vnde 
vlteriusinfcrtur, Atmofphaeram rtmpidarn,dc qua paflim in prioribus,non pok 
fc tifcdcnftorcro, turbida ; quia imagincm & luccm lolarem dcbiliorcm <xhi- 
bcret, quam rurbida, idqie cx duplici capite; altero quod ampliusrcfringar a 
rc fraCr onem autem flcrtati volunt, & rt6c quidcm, fcquitur dcbilitaslucis &c 
£>rmar vilibilis, crgo maiorem maior ; altcro quod coleribus infcctior cxillar ; 
namdcnfttatem fcquitur color; colorcsautcm, vtconftat, (pccies vifibilcs,ft 
K: cm prarpcdium. Contra vcro/ Atmefphara calrginofa JuciJior & magis 
dtaphanacxifterctquamaltcra. Cum cnim rarior (u. magis dhphana minuf- 
quccritcolorata ; cV cum mtnus rcfnng.it, exaffcrcisab expcikntia, fortiores 
tranfmittettam luccs quam terumickas. rgttur cotado&rinaantcccdcmdci- 
Ail Atmofpharraj diucrittatibus, parum (olida vidctur,&c. 

Refpondeo primo ; Argurococum nirnium probansr*, ni- 

hil probaro. EfTiccrctur cntm hac rationc , Tgncm noftrum vfualcm 
dcniiorcm cfTc acrc noflro , & aerem rariorcm ignc*. vidcmus quippe pw 
acrcm igni circumic&um , qua* pcr ignem non vidcrnus,obftanteipliu< quali 
qudlicoioiCi. Gonftat uihiloauuiu cxt)Ciimcacisinnumcri^,igQca)a£rcTano- 
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xemeflc. Difloluat crgoaduerfarius hiJnc nodum , &fuoexplicandbcuneiim 
inucncrit. v :r?ito*44it«6Mta" i»' . > :*$o. 

Refpondco z. Duplicem efle dcDficacem , & duplicera ra- 
ricaccm corporura diaphanorurrL». Alia dcnfitas cft , Quando 
mulca maceria diaphani , parum ioci occupas, parxibusbcnc co • 
paclis & incerfc probeconcinuacis couftac: alia, quando raulca-. 

maceria paruraiocioccupans, partes bene quidemconhrtAs, lcd maJe 
inter fehsrentes,non continuat, fcdpotius contiguat. Eodcm cciam modo, 
Alia raricaseft, quaodo parura macerix diaphamr concinuac* 
raulcum locioccupac: alia,quando parura cnaceriann magnuni 
locum,parccs nou concinuas, fcdconciguas, vel dei nccps, vel 

mixcim diipcrgiu. 

lam dclitas&raritaiprimomodo fumpt*,hochabent; vt fcmpcrraritatl; 
daritas& perfpicuitas maior; denfitate maioropacitas minorq, diaplnnitasco- 
mitctur ; fic etiam dcnfitas fecuda fccunda; raritati coparata , (emper cedit illi rn 
claritate&perfpicuitate.- atvcro dcnlitas primomodo, oppofitararitati modo 
fecundoacccptz, candem multo raaximi fuperac, perfpicuitatc, &c. Si crgo 
argumentum probauerit, Atmofphrram limpidam denfam crTcprimomodo» 
caliginofam raram modo primo ; vcl hanc raram,illam dcnfam modo Ucundoj 
vtique quod vult euincit: verum enimuero,cum denfitas prima infit Atmo- 
fpha;reilIuftri;raritasfccundacaliginofa:;hebefcit argumctiacics,omnisq; cias 
nitor in vmbraabit.Nim partes Atmofpha»rx,cum ex mixeionc aquaratq; acris 
maximc conftent, &c. poftqua vi caloris concepti , heterogenea difgregantis 
homogcnca cogrcgantis,relolui primu, tdeoq; rarcricri , atq; extcnuari coept m 
fuerint, agitantur & in ampliorem Jocu dilTeminantur ; & quia ncxibus mutuit 
dilTuuntur^fuper^ciesproprias^porosqiacriospermixtim acquirunt; quaeam- 
betres perfpicuitatc limpida,li non omninotollunt,plurimum ccrtcinquinanu 
Namterminatio folacolorem quilem quilem p.r. r , qucra poroii meatusau- 
gcnt , & refra&io inde refultans, coniu ncla reflexioni immane quantum adiu- 
uatopacitttem. Ex his crgofit , vt rariras in hac Atmofphaerailot, nihilomt. 
nustamen cxulct pcrfpicmtasaut fcrcnitasmaior; imoctiam prior amittatur. 
Harcenim potilfimum nalcuntur ,ex proba pattiumcontinuatione, quam At- 
molphjeraharc cx indita natur* furconditione, non patitur. t xoppofico 
liquida altcra,cum frigcfa&ionc continuatarG partium iuncluram illibau corw 
fsruet,inq; fola extrcmitatc tam concaua , a.pud tcn a & aqua,quam conuexa ad 
fuperiore aura ccrmi nct ur,co!o ribus infititiis cx iflis terminationibus progna- 
tiscaret, vniformiq; diaphanitate nittda , fpeciebus atq; radiis luminofn via rc- 
giam flcrnic,vt finc yilo diucrticulo,in dcilinatuin Lofpitium appcllaoc 
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Et hanc quidero philofophandi rationcm, neque voluntatia fpec ulationo 
excogitatam , ncque tumultuaria phantafia cxcufan» cilc, en c fcxcentis experi- 
tnentis, aliquot paucula. 

r Piiouim. Vitra liqucfa&J, intumcfcunt > vtiq; caloris virtute in raritatem 
extcnuata, proindcq,locum ampliorcm quaeritant :nihiloroinustame,obim- 
btbitum igncum colorcm, difficulter tranfparcnt : cadcm trigot e concr cta.pul- 
chrepcllucent,minustamcnloci fub raateiia cadcm rctincnt. Etineft frigidis 
prima dcnfitas, inflimmatis raritasfecunda. 

i. Cnfhllus pclitacontinuata, pulchcrrimetraluccr,dcnfatamccfti.mo- 
ck>: cadem mortariocontuta, tota aJba ficadiaphanaredditur, plustamenlo- 
ci occu pat i ob raritatem (ecundam , partium difiunctione & aeris intcrmixtio 
«ecauflatam. Quisalbcdincm illam incriftallum inuexit? folaccrtepartium 
i^tcrfcdioaducnit, & vltimum fingulistcrminum addidit. 

> Aqua frigida, & tranquiiloloco cxpofita, clarifTinc tralucet: acccdat 
ignis, calcfict aqua, turbabitur,agitabitur, cfTerucfccntiaintumefcer,omncro- 
^ue tranfpaxentiam caloris intcmpcric perdct. Ettamcn calcfacxa rarcfcit fc- 
cundo modo, frigcfacta denfefcit modo primo. 

4. Vapor cx aquis cxhalans , vt quotidie fcrmc in Danui^o cft cerncrc, ra- 
rus cft modo f cundo.aqua dcnfa roodo piiroo ; iile taroen rebus afpc&um plus 
adimit , quarn ifta,fubquantitatematcriaceadcm. 

5. Spuma roarts,quam gracilcfcit , c quanta portionequam paucasguttu- 
las colligis ? mare contra quarn denfum ? & tamen hoc magis diaphanum rft 
quamilb. quare? Quia partium f(paratio&acrisintcr<tmo,vnacumluroi- 
nctam: cTLm, quam ijpcrricics bullofr, illuftranre, ufUxioncatquecomroix- 
ta rcfractionc, albcdinem iftam producunr. quar proinde bullulis crepantibus, 
cV fuperfr.icbusinaquamdenuoconflucntibus,itcrumeuancfcir. 

6. Vaporrarior eft taro rorcquam pruioa, roinus tarocn pcrfpicuus cfl 
tjuarn ros, plus quaro pruina: ros tarocn dcnius cft primo, &pruina , dcnfa 
cftmodofecundo, 

7. Glacies denfior cflquam aqua foluta, denfitate fccunda, quiatan-.cn 
paitcs non ita continuat vt aqua foluta:*ideoquc roious diaphaoa cft quam 
aqua. 

8. Aer fariacccnGr proximus, inflaramatior, idcoque rarior cuadit co, 
qui longius abctt: & tamen hicmagistralucet quam ille; quiaillerarcfcitrari* 
t«te fccundo roodoaccepra, hic primo. 

o. Viceverfa,ccra,butyrum, oleum,adeps,fcuum, &huiusgeneris innu- 
mcra , colltqucfccntia extenuantur & amplius fpatiurrt opplent vt dict u m an t r, 
minus vero congclata; rbiautcm traluccnt, quianancifcuntur rariratem pri*- 
mam,hicopacantur, quiacondcnfanturfpi/fuudinepotimmumfccunda. 
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10, Ntibci aqninriores, quis negec ? quis ergo pcllaciditatcm htfccab- 

(lulic, iilideditr 1 Continuatioaquasdiflolutio nubibus. 

11. Cinis arcna & fal, contufa flc pcrmixta rtiquc rarefcunt, raritate fccun- 
da, opaca tamcn ; 3ccedence igne liquefafca , amplius vtiquc extcnuantur, &c* 
hic tamen, quia copulam continuationisadipifcuntuc,tralucent; illiccadcoi 
de/tituta,opaca mancnr« 

iz. £^diunturfru(lafalisintegcrrtmt,optimecompa(^t t idcoqaecnnal- 
li inftar pcllucidij contcreinpulucrcm, rarefcctialfccundo raodo, nihilque 
traluccbit. 

O nictoprudens,nebulas.exhaIationes > furTumigationcs.haIitus, fumos, 
materiam crcpufculorum, Iridum, halonum,& alia innumcra : 

ExhifcenamqueadargumencaexOpcicis Albazcno& V - 
cellioac allaca refpondco 3. vemm cffc qioJ illi dicunt; filfum eflV, 
quod fallax argumentatio indc captiose conclud!t,tran(tlitenimararitatcfe- 
cundaquzin Atmofph*ra obtufa rcperitur, idprimam,&exhjcin{idias vc- 
fitatrftruir. Q^iascxplicarahjcufquc do£rjinafut£;icntcr,vtarbitror, detc- 
xit, cV diflipauic. 

NnncaS Amofphzraad Ellipfin redeamus. 

DE MODIS ELLIPSIN SOLAREM 

OBSERVANDI. 
CAPVT XXXVII. 

HAudambtgorauttosfuturos, qui,obpr*di&ahuiusprcctari oftenti vi- 
dendi dcttdetio »0* vulgiri tcncantur, quibus (1 aon plene, aliqua falrcm 
«x parte efl f*cicndiim fatisjnam multa in opusdcMaculislolaribusrciicio: 
quod in mambusaprima ApcUisedittone pcr quotidtanas earum obfcruatio- 
nes, accurata.tcollationes, contieenter inhuoc vfque dicm pertcxtashabco: 
& a mukis detidcrari probe* fcio , expc&ari non dubito. qui ne votisfr audcntur 
fuis, rtrenuam opcram nauabq: nunc breuibus multa cxpcdio. 

Qmnq;igiturfuntmodi Solcm Ellipticumintucndi. Liberoafpcclu, 
maneo^vefpcriquandorargit&caditideindeticcJooColo pcrHcliofco- 
pium coloratura iaSolcfTL», temporequocunquefcreno: cum rccc- 
pcoSolc pernudum foramcn in obfcuram camcram,adoppo- 
ilcam orihogouaiiccrradio folari cabulam vel papyrum albam : 
poiica rcflcxocodcm afpeculoplaaoinparicccmcaadidurru , 
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Joco fubobfcuro,tcmporclibito: candcm codcro tradu&o pcrtu- 

bum apccdifpofitum incharcam, &c. Rcliquisomiflis,quibustamen 
pafTim fum vfus, vltimurn folum perfcquor; fabrican q.ie aucc omnia mo* 
lior. 

PABRICA INSTRVMENTI OB- 

SERVATORII. 
CAPVT X X X V 1 1 f. 

ASfcrcuIo A B C D, bcnc dolato, quadrangulo rc&angulo parallt Icpipcdo, 
cratfitie dtgitali,3ltitudine (cfquipcdali arciter,inferatur a J angulos r cctos 
tigtllum EF, iudcm parallclcpipedum, longius tubo fummc lax.no, ita craf- 
futn & latum, vt tubo cancrisqucfuflincndii abfquc inflcxiouc par (tc. 




Huic tigillo ad intrruillum EF fefquipedarcplusminus, erigaturadrc- 
ftosalius itidcm rcdangularis afTerculus priori quafi xqualis, aut fi lubct multo 
minor & tcnuiot G HIK,& poll (imilcintcrualium FL, altusitidtm fimil s& 
fimilitcrclaboratus allcrculus MNOP, ambobusprioribusaltior&latior: io 
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horum aflcrcnlorum foramina rotunda, Cc\& R, imponcstubumST, dcb^tc 
apcrtumjita vtlincr F Qjk L R intcr fc arqualcs tcrmincntur in dumetrum 
tubi ST, ccntra vitrorum S, concaui, & T conucxijtuboad reciosinditorucn 
connc&entem. 

Tumiugum bipcs VXYZ parabitur, cuiuspcdes VX& YZ infra armi, 
fupralati,& tranfucrfarioX YfirmacompagcimmiCTi , altitudincm < >. vc»0i»V 
fulcri uA wv 0 , cui antcrior inftrumenti pars fncumbit, aut xquabunr, aut ali- 
quantifper iupcrabunr. Tranftillum X Y, fupra tcrminabiiur fupcrfkiccon- 
ucxa cyiindracca, quac in xqualcm fibi concauam t»/3y 3ptcimmitti, & nullo 
ncgotio in eadcm valeat circumagt. Tum in afTerculum ABC U affigatur 
charta munda , J[ ? <?>j , fcd minimc pcllucens, alias color iubieft i a lfcrcuh can- 
doriclurtar commixtus, fpecicm Solis&maculasatque faculasin charramalla- 
pfas hcbctat. Poflhxc fabrcfit fulcrum quadrupcs 6 / xA^uv; fupra quod 1' i- 
tuitur tota reliqua machina hoc modo, vt T caput tubi,&|r>rinwdoTfi E£. 
pars | fub dium c*ponantur contra Solcm, cui pcr tubum libcriimus lit ad pa- 
pyrumtcccfTus. ••, 4 jv 

OFFICIA PARTIVM EXPLI- 

V C A N T V R. 'j 

CAPVT XXXI X. 

TAbuIa ACchartam fuftinet: tigillum Ef totiusquafiinrtrumentidorflina 
agit,illudqueccmtincK duoaiTerculiGI,&MO>(& plurcsctiam fi lon- 
gttudotubicxigat.ficripoiTunt) tubum ST, foraminibus Q^& Rreceptum» 
adchartam J[*£n orthogonos luflinenr, eandemquc amplitudincfua obum- 
branr. Iugum VXYZ,totimachinzeleuand£autdeprimendarferuir, Quan- 
doenim X verfus » inchnatur, tunc voluolus X Y,adcocjuc tubi portio S,oe- 
ceiTario deprimitur, contraque clcuatur T. Cum cnim rcc"tat V«, V/ , ca- 
dant infra tangentem X*, pcr z. 3. neccife clt vt Xin ir aut ^ pcrucmcnshu- 
roilict tubi initium ad S, cxaltet finem adT. propterca quod Xi&STfintli- 
neac paralkl.e, & moueantur parallclos. Scamnum /xAuv tulcit pcfltrcmam 
dorfipartem L£. Valuulae dua? ctu, & Qx^> tuDO STimponcndo- 
&cximendodtftinata!funt: abwC, cft fpecics Solisr* 
cllipcica-, pcr cuhjm in charcam,» 
cxccpca-. 
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COMMODITAS ET VSVS HVIVS 

INSTR VMENTI, 
C A P V T X L. 

SVblhntiam fulcri attuli, minutis omiflis, & alio dilatis ; vfum facilem qui in 
h3C machina potiflimum quxricur,aperio. 
Confirticauccm is in duobus : vt tubusSolem femper recipiat; vteundcm 
in chartam normaliter dfundic. Prius fumma facilicate prajftat patrhulurn 
VXY/; pofterius tabula ABCD. Etenim quia ipfa ad angulos rcdtos 
iofiftit tigillo e£; fit vt charta J[e , non fecus ad tubum ST credta fit,at- 
que tabula A C adtigillum E£; coquodcharta tabular; & rubus cigilloarqui- 
iiiftec: qui quidem cubus, vc omnia rc&« fiant, dcbitc 4 efl apcricndus, & af- 
ferculis GI & MO recTc infaendus. Debicatubi apcrtura tuncerit, quan- 
doSoI in charcam o^clarus 6c vndiquc munditcr prarcifusradiaucrit: quod 
vcrum rcctc fe habeat arffccus, oculus fidclis difccrnec. Nam duocxrrcma 
funt hiccauenda; nimia tubi iaxacio, nimia conrradio: nimium didu&us, 
fpcciem Solis confundic, maculas & faculasfuffjcat & nubem quandamcan- 
didam rotundjm refcrt, Solemq ic &nuculasfcriugineaquadarn arruginc co- 
lor.u: eadcm prcflac nimis contra&us; & cacrulo omnia tingic colorc: vnde 
medium, oculo iudicetcncndum cQ. 

Ncquehoc reticendum , cundcm tubum hycme amplius laxandum cflTc, 

2uam arfiatc : c quo euidens fic Solis ad cerram appropinquatio hyberna. Tu- 
us fic apertus rcclc infcrctur foraminibus R., fi diamcter STzque difU- 
bii amediaaiTcrcuIilincaEL^; fiidempapyrum ^l^normalitcr afpicict. 

Inter S ver6 & chartim «/l^intererit libera intercapcdo, tanta fcilicct^ 
qnanca fufficit circini manuumque vfui, vcl quinca figurar Solis ampliandae 
fatis efl. Nam fpccies Solis tubi reccflu crcfcitin charta , minuitur acceflu, car- 
reris omnibus inuariatvs. j 

His omnibusconftitutis, cotum fulcrum Soii rc<fta obiicitur , prflrfcrtfm 
circaorcus&occafuscempus: tum circino aperto traic&i&eucrfi coni folaris 
baftsin ehartafignatur, primum fecundum longitudincm w*; deinde fecun- 
dum alticudinem bcquo eodem punttationis ccmpore eleuatio Solis fupra ho- 
rizontem, aut ccrce,quod magis oportct, hora diei, (nifi vtrumquercctius ma- 
lis) vnacum fcrupulisdiligcnciiTime cd annotanda. Quod fiin notandispua- 

c3is cardinalibus b, c, inucnis candemdiftanciam incerb&c, 
qu2 efiintcr noucrts Solcm hon cliipcicum, fcd 

circularccn clTc rllo ccmpore. 
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94 REFRACTIONES 

CAVTELjE IN CONSTITVENDO 

F V L C R O. 
C A P V T XII. 

TP\ Vobusmaximemodisacciderepoteft,vt Sol, cum noncfl, Ellipticustt- 
racnappircat. Alccrcura charca obiecla cooum Solis radio- 

fum OOO recla fed obliquc abfciodic : idquod manifcflccernitur.qua- 
doSoI perrotunda foramina, inpauimenta tcmplorum autdomorum dcfccn- 
dit, in illorum cnim iupcrficie oblongus apparet; inquod vitium procliuccft 
labi,fi velchartafine tubo, vcl tubus abfque charta fitroobilis ; vt nildicam* 
difficillimum elTehifcc vits Solem tt\codemlocochartJcretincrc,autad certam 
ftabtlemque longitudinis diamctrum rcuocarc: cui viciffim crrori &diffiiul- 
tati occurntur facillimc,quaodoaflcrculus AG ad diarocrum tubi STrc&us 
crigitur.. 

Altcr cumvicroruro vel vtrumquc S & T, vcl alccrurruraS 
aucT.diaroecrocubi S T, oonadrectos (ed obliquosindicuraa- 
gulos; auccumST.noa pcrccacra vicrorurofquarvitraalioquin ia- 
fh fupponuntur) fcd perlacera iocedic : Solenim inciufmodi calibusor- 
dinancin elhpftn declinat; vndc h fcc fallaciisefr occuncndum , r<<fta vitro- 
rum impofttionc, quacfit fi per vitrorum centra diamctcr tubiadrc&ostranf- 
cat. H c autcmau (itnecnc , ipfadilgcascxpericntia & fcdulaartificisindu- 
firia docebit. 

His ipfifmer modis ki contrarium peccatur, vt Sol ElHpticus in circulurn 
dediicatur; finimirum vtanrc» charta ccrcaaliqua obliquitacc SoJeon 
excipic,co vfquedum diamccer alcicudmisdiamccruro loogicu- 
daaiscxarqucc : aucdum vicra firn iliccr, vci prius,vcl adlacera So- 
iem excipiuoc, vel per cencra quidem, fcdobliquum 
U4uriunc. Quicrrores,vtantearcentur,fl tam chartaquam 
vitra ad diamctruro tubi fintpcrpndicula- 
ritercrccta.. 
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QVOMODO EXCESSVS VEL DEFE- 

CTVS DIAMETRORVM SOLARIVM IN- 
quiracur,ioMiouci8 i', n", 1 1 if, 

CAPVT X L 1 1. 

/^\ Bitcrprarmonco, cxcefTum &defetlum efle fuboomioedu- 
plici rem voam, porcioocm nimirum diamecri foJaris ; quej 
dicicur exceflus, quialoogicudo Solis, fuperac hac pacce alcicudi- 
oem eiufdcm i dicicur dcfcclus, quia alcicudo hac parciculadcfi- 
cicaloogicudioe. 

Gcomecriccergo, fic rcuocatur iftc cxceflus veldcfc&usadmenfu- 
ram ccrtam, vtminuta,&c. 

Poftquam pcr accurataobfcruationem longitudinem Solarem ciufq.ex- 
*cflumesnacxus, quacre menfuram vtrifquc communem, ad fcnfum faltem, 
altcrna quadam detradione, perj. Lio. quod opera circini cito fit. Harc inucn- 
ta mcniura metictur tam omncs & fingulaspriores partcs, quam ipfam totarn 
Iongitudinemfolarcm,adcoquc&cxceflum, &quotientcm primum, &quo- 
ticntis,fiquodfuitrefiduum, pcr pronune.i. 1. 10. Igitur fi hac mcnfuracx- 
ceflum diuidas, & quantitateminquoticnteropiimumducas,&rcfiduiprimi 
quantitatcm addas producto; hibcbis totam Solis longitudincm in Mltibefl 

mcnfurzc6munixqualibus:atq;(iceonflabittamexccflus,quarod»ametrilu- 
laris ad hanc mcnfuram ratio;quar diligcntcr cft confignanda numcris. 

Incxemploresmanifeftafiet. 

Anno i C i 4. j„ 

Mart. poflmtrid. iu A ftTlP , , t ( ?_i 3T 

Sol aittrs tflct gradu 

vnumjongjttidociusfuit A6,aItitudoCB, exctflusidematquedcfe&us AC, 
cuius propoitionemad ABin menfura vtriquecommuni ficindago. Extcndo 
circinum ad interualift, AC, iliudin AB abfcindoquotics pofTum,tendedo vcr- 
fusB; fi niIremanctiux*taB,ipfeexccfluscflmenfuracororounis: nam feipfum 
femel, longitudinem A Baliqueticsfumptusmcnfurat, vtindatoexempiofe- 
xies , eftcj; proportio A B ad A C , vt £.ad 1. & A C ad A B vt r. ad cT. At vcro 
codem etiarn vtfpcrcSol in eleuatione duorum graduum, minutorum tri- 
ginta.iongirudinefua A B, excefiitfuammetaltituUinem DBJincaA D, quc 
totam A B nonarqucrocritur , fed in Epciuenicns vndccicsrcplicatur, manen- 
tcrcfidua £ B; quotienteergo 11, notato; perrcfiduum primum EB, menfu- 
cabisexcw flurn A C in F vfque, non habitaquoti num cri ra tione : per rcfiduum 
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FD menfurabispriorem AF,inGvfq„& perrcfiduum ACmenfurabis GF, 

C & fic ininfinitum) per N in F vfque,quod quia rccla G F zq;cxhaurit ; ipfurn 
eltmcnfuracommunitj&mcnfurattamexceirura AD, quamre6hm DEat- 
querefiduura EB. Igiturcum raenfuracomraunis AG inexccflu A Drepe- 
riaturquinquics,exce(fisver6 ADin AEvndecies,ericcxc6pofitionerationis 
pcrdef.^.l.tf.Eud AGin AE 55/m refiduoautEB,iftcft,inrcc1ta AF,reperietur 
^..quxaddiu ad AE.cfficicnttotam A Bpartiom 59. qualiG AGcft vnatqualui 
AD eft^.qualtu AE eft 55. qualium EB eft 4. Et fic conflat prQportio .dcfedus 
A D ad totam Longitudinem A B, hoc modo, ~ Quibus habitis facillimum 
clircliqua abfolucre, & totam rem in minuta dcduccrc. 

Arichmccice fic : Aflumatur diametrus Solis fcrupulorum 34 . iarn 
pcr regulam proportionum, 

AB tota longitudo 6. exccdit laticudincm 1; quanto excedit longitudo 
54 Pprodibunc 5'*- 

AB tota longitudo 59. excedicatlitudincm panibusj; quoccx ccditloa- 
gitudo 54'? prodibunt 2~» idcft, 2,51". 

Et fic opcrabcris in omni cafu. 

Fra<3i«nem primis fcrupulis adhzrencem, in fecunda fic rediges. Nume- 
rttorem fcmperdoces in 60. produ&um perdenominatoreradiuides. Vcia 
1. minutia. 6". 4. 60? productam 140. diuidcs per e>. & acquires 40". In 2. 
miaucia yj. 51. 60 ? produ&um 3120. per co diuifum exhibebic^ a".cum ad- 

i un&a minutia * | . ex qua fi voles 5"'. clicics, eo modo, quo fccunda. Scd vix eft 

necefTe. 

Dixi menfuram communera fcnfibilem efleeliciendam, quz fufficit:nam 
fieripoteft, vtalcicudo& longitudoSolisfint incommenfurabilcs; ficripotcft, 
vtetiamficommenfurabiles fint, tamencx parterei, difficulccr ipfum pun&u 
tangatur. Ad przfcns autem ncgotium, fatis eft, reperifll* mcnfuram commu- 
nem, qux fcnfibiliter non abcrrct. 

Sed&hunc, menfurccommunis eruend<emodum Clauianum, haud rai- 
nus expeditura quam certum adiungo. 

» ■ > ± v ± y • v t * r 1 c 1 v * r ■ f? , w 1 »<* y y 



'» 

H 

Sic 



COELESTES. & 

Sit linca rcdta quarcunque AB, diuifainpartcsarqualc*,nNl valdcparna» 
quotcunque, vt puta 100. 150. &c. 

Deindc longitudo Solis inucata fit C D , dcfcdus latitudinis fit alias E F r 
aliasG H;applica longitudincmfupcr nftarn AB, & ioucnics pncisc partct 
65, has nota. Applica & E F, vcl G H ; cV inucnics plus minut in E F, 
7* inG H, quibus habitis^peruenict, vtante, bcncficio Rcgular proportio- 
num in cognitionc minutoi u. £5, dat 10. quid 34' ? £ 5 , dtt 7- quid 34 ? &cv 

QVIBVS TEMPORIBVS CAPTANDVM 

SIT HOC PHjENOMENON/ 
CAPVT XLIII. 

QVi vcrum & minime dubium huius experientitr fenJum adire dt fidcrat, is 
(1 fieri potcfl, radium Solis dum horizontcm ftringit aut vicinus adhuc 
vcrlatur, excipiat : durat cnim dcfcdus iflc ad fixtum , ad drcimum vfq; gradu 
&amplius; icnfim poftca cuanciccndo , itat3mcn imminuitur, vt ncquccum 
Solisafcenfu neque cum eiufdcm defccnfu proponionaliter crefcat , fcd quan- 
do Sol vnum aut altcrum gradum clcuatioms vel minus ctiam obtiner, notabi- 
literaugeaturdcfcenfu, minuatur afccnfu. Vndequi poftio. exaltationisSo- 
Itris gradum ad obfcruandum acccfierir, cxilia admodum decrementa rcpcrier, 
in tantum,vt fi rci huius omoino-fgnarus cxiftcret, (idem fortaflc non ha- 
beret» 

Aliud ctiam aliudqucannitempusaliocftaceommodatius: curo enim 
cropici arquacorc fint mulcominores, codcro camcn cemporo 
in iifdemquein quibus &illepoiis fuam perioduro abfoluanr^ 
fk vc Sol in illis cardius rooueacur, qua circa xquinoftia; ideo 
neceflc cft, vc plus mors? inlumacdumfuum globum fupra ho- 
nzoocem euehacin cropicis,quam inaquacore : cxquo fit, vt tni- 
maducrfor omnia cxa&ius hic pofTit abfolnere , qua iliic. Nam feftinat* obfcr- 
uationcs fxpefunt immaturar, neq; immerito fufpc&ar. Adiuuatur harcafccn- 
fionis tarditas ctiam cz inclinationc 67 obliquitatc Sph* rar,harc enim alicubi fa- 
cit , vt Sol etiam toros dics , aliquibus paralielis immorctur, & tamcn vix gradu 
mpra horizontem promouear,non obflantc magnitudine paraiiciorum, ncc 
quidquam iuuantcparuitatc. In Sphacranamq;paral)ela, nrquatorcum horr^a- 
tctotusconcurrit,c* Solellipfin patitur, tropicus cancri totus fupcrcminet,& 
Sol parum patitur. Obiiquitas igitur vna cum inarqualitate parallclorum ad 
haocicm maxmic vaict>vnum abfqoc altcro non fcmpcr, 67c. 
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• QVOMODO EADEM SOLIS LONGI- 

TVDO RETINERl POSSIT, TOTO 

dio , coco anno. 

CAPVT XLIV. 

•©ijfocyiq % iy ■ . i ^ u J «ttir.t if *2iiu r jW)y » >. iiticil ivoiiii) t ii+**f\ -^' 

AD cundcm dicm cadem Solis longicudo venitTacile, fi neque tubi apertto, 
ncqucciufJemab obic&a clnrtainterccdataliarcm uio : ad eundem ve- 
ro anuum , ( quod cgo facerc fcrmc foleo, ) fi & didu&io tubi , & diflantia? a 
charta variatio fubi.ide accedat. Quod vt meliustntclligatur ; fctendum efl, 
obie&a cadem tubo notabilitcr vicioiora maiorcm & clariorcrn, rcmotiora 
minorem & obfcuriorem fui fpeciem committcre; itcm ilh longtorcm ,hxc 
breuiorem eiufdem rcquirere di Juctioncm ; id quod & quotidiacn cxpcricntia 
tcftitur, & rationes dioptricar conuincunc : vndcfit, fiuc tubo ad obie<fturn ac- 
ccdas,fiueobie&umad hunc,aliter ipfumaliterqueciro apericndum, fi intcr- 
:uallimucaciotantafiat,quantamcubivitra immota nonfuftinent. Cumigt- 
fturconftintiplurium nuncannorum experimento didlcerim,eandcmcubi a- 
•perturam , cztcris paribus, Solcm eadcm magnitudine non rcfcrre ram hyeme 
•quam zftate, fed h y *me maiorem confpici , sflate minorcm ; indc fit dtfcctTio- 
ncm notabilem effc fa&am, adeoq ue Soiem hycmc terris propinquiorem,£tta- 
te rcmotiorem eflc. £ quo neceffario fit, vt li longitudincm Solis candem vc- 
Jis in clurta recincre, id compenfcs , tubo diduccndo vel contrahendo , diftan- 
tia intcr ipfum & chartam amplianda vclcoarfhnda, doncc Solisfchcroaad 
candem longitudtncm iachartamiacidat, quamprzfcriptadiatneter circino 
cxaroinatacxigit. .boo l , .<,).,' ]i 

Signumauccm velinxqualicacis diaroecrorum , vel difpro. 
porcionisquamcubididuftio adobic&idiftanciam adipifcicur, 
cunc raamfcftura cft, quaodo Solaliuducobieftum coofufurn 
ocmalcfccundum roargines praecifum in cbarcaro tranfic; iohoc 
cnimcafu, diftantia vttrorum in tubo,addu<ftu veldidu&u, vclobiedtitubiq; 
iccrcjpcdoeft varianda acccifu aut rccclfu , prout rcspoftulabit: ar.quiinp.~x- 
fenti negotio ad obic&um neque appropinquare, ncquc ab eodemrecedcre 
licct fenfibilitcr; (quis cnim ad Solcm afccndct, aut ab codcro dcfcendet?) 

Solacrgotubi var iaiio rcfiat. exhisconfequitur, caobicdla, quibui vni- 
cacubi apcrcura, & diftanciaeadcm ua funScic,vcmundeaihilo- 
minusclarequeoculisauccharcaeobiiciancur $ non ica incer fefe 
cilcdiflica,vciJlorum quancacunqucdiftaacia,aroplicudinerru 
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6c potenciam illiusaperturae cxccdat, aut cxcclTusIonginquio- 
ns obiccli valde magnus fic reputaodus ; c*teris paribus. ahas enim , 
qusc nimis diftarent prarcifa & diftincta non apparcrenr. Vnde nonabfurdc 
deducividetur, eorum fi deru m qux figuram fuam munditcrprae- 
cifam incharcam proiiciunc, cadem exiftcncecubj diduclionc^ 
<Jiamccros vifuales diamecrorumque ad fcfe proporcioncscxa- 
tlecognofci poflo > idquod egoin Vencrc,Ioue &Soletentaui fzpius,de 
quoaliasiatius; fccusauccm fi cubi apcrcio , ad cxactam alicums a- 
ftrifiguractoncmconfequendamciTec varianda^. 

"Ncque illorum fidcram a terra diftantix fcnfil^ilitcr dirfcrrc vidcbuntur, 
qaa? difttnc"teeadem cubiapcrtura reprscfentabuntur. 

Scd cx hac cadem etiam veritate conuincetur, Solem hyemc maiorcm ap- 
parcrc, quam sflate. Item , horaocentricorum tam motuum quam circulo- 
rura machinationcs orrmcs corrucre; contra vero ftabiliri rcuolutioncs tam 
cxcent ricss quam Epicyclas. 

Exaliaautcmalbquctubi vcldidu&ione vclcontrac*ione,argumcntura 
haud obfcurum dcducctor ( carteris panbus) quae fidcra fint vehemcnter alta, 
quar valde humilia ; qux namque tubi oculo appliciti cxtenfionem ampliorem 
fuftincnr, 8c diftin&cnihilomintis munditerque comparcnt,iIla viciniora tcr- 
\ . rx exiftunt ; at quac tubum comracrum exigunt, vt fefc pcr illum clarc atq; prar- 
ciscconfpicifinant, illa vtiquemultumdiftant: ncque nullum forfitan cxhac 
protenfi atquc contracYi tubi difFcrcntio, fundarocntum cruatur, illorum difta- 
l tiasproportioncquadam.inucftigandi. 

Verofi mile infupcr fit, de exccntricitate Solis nonnihil fciri poiTe cx diflfe- 
rentia ea Jcm quae intcr tubi diduclioncm hycmalem & arft uilem intercedit» 
itcm ex ea qui circul* folarishyemalis xfliualcm antccedit , fi cadem apcrtio tu- 
bi vtrobiquc fcruetur, eademque tubi a charta rcmotio. Vndc habcr, quo impi- 
gra feduli Aftronomi cxcurrat induftria. • 

DE INVESTIG ANDA REFRACTIONIS 

SOLARIS QVANTITATE, IN CERTA 

ckdcfinica menfura^. 

vi >' C A P V T XL V. ' 

C VmRefraAioSolaris,dcquaagrmus,a1iudnihiIfit,quaro AnguluS 
rectilincus,qucm radiuilolans incidcnue. in direc~tura pro- 
traclus, vnacum radio Rcfraclionisadpuncluraiocidcntia:, in 
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planoRcfra£lioni$faciti idcircohuius anguli magnitudinem in gradt- 
bus & minutis cxprimcre, cfl RcfracYionis quantitatera in ccrta & nota mca- 
fur a patefaccrc. Qupd vt faciam, aliquot vias in medium af&ram. 

Vnus moduscfl,fi quistabulis rUfractionum ab Auttoribus conflcudis 
▼tatur, in quibus datis Solis fupra horizontcm dcuationibus,cxplorata: iam ap- 
ponuntur Rcfra&iones. 

Viteliio quidcml. 10. prop. 8.cuulgauit TabulasRcfra&ionum Aerisad 
Aquam, ad Vitrum , & horum vicifTim ad fe&illum r &c. fed nullaspropcf- 
fuiti&herisad Acrcmaut Vaporcs; vndeex illisadnoftramrcro fubfidij nibil 
fumitur. i 

Tycho crgoBrahc,vidcnsbuius fcientix ad rcs Aftronomicas neceflita- 
tcm, l.i. Progymn. pag.79. ex multorum annorum claboratis obferuationi- 
bus concinnatam Rcfractionum Solarium Tabulam, ptr fingulos eleuario- 
nuro fupra horizontem gradus , ad gradum 45. vfque protcnfam, jn lucem cdi- 
dit. Sed cum ncque ipfam probata cfiu expcrientia pro. qualibct loci cuiufuis la- 
titudincadmittat: 

SucceiTitloannesKepIerusin Paralip.c. ^.prop.o. probf.2. pag.117. &fe- 
qucntibus, magnoque laborc&ftudio, vtapparct, TabulasTycnonicas fub 
incudem rcuocauit. At neqne has vbique Gentium & locorum , cum R. . fra- 
& ionibus conci ncre,t cfta n tur crebra cxperimenta. Ingolftadia nar enin Rcfra- 
cziones , vt ezempli cauiTa , aliquid certi afFeram , Tabulas iflas ordinarie czce- 
dunt. Cuiusrci cuidcntiam fume hanc. Tycho Brahe vti FUfra&ioncm ho- 
rirontalem kmper eandcm & minutorum 34'. ftatuir, itactiam.EIIipfin illire* 
fpondentem habet 5'. qualium Solis diameter cft 30' : atqui cuidcns cft Ellipfin 
horizontalcm maxim*variabilem effc, pcr obfcruationcs in Sole Elliptico, & 
hicallatas; euidcnsergoeft , &Rcfra<ff!oncm horizontalcm mutari, namEl- 
Hpfis caro fcquitur , vt vmbracorpus , & augctur cum ea aufla , cumque ca im- 
minuta, decrcfcit. Quod idcm dc alns Rcfra&ionibus fupra horizontem cft 
fentiendum, &c. Quid crgo faciendum? Damnandas tabulac? non aio. im- 
probandus iflorum Viroru conatus? muito roinus. erroris ipfi arguendi ? haud- 
qnaqnam. Ncq;cnimmihi^crfuadco,induflTiamTychoni<cam,-rnobfcruaii- 
disKcfraczionibustaiitodeuiaflr. Scdhoctotum, vt ipfimet ctiammonent, 
adfcribendum diuerntativaporumjaliteraJitctquefcfehabcntiuminaliisatque 
aliis climatis. Qnid crgo agendnm ? ncgligrnda Refradionis cura? haudiu* 
dico. Secfaot vtendum i fKs tabulis, aut nouse proloco quouiscondcndx,aut 
Kcfraczioim^eiantitasmodisaliiserucnda.quorumaliquosnuflc, expromaro. 

TychoBrahe>Progymn. pag.£5&94-duosafTcrtmedos. Primus,;nquit, 
crit per Quadrantcm magnum Azamutbalcm,quiungula minuta, cum (aisali- 
quotis partibuscZhibeat,& vnacommoderin verticaii plaoo vodiqicorruolu- 
tus Aiirautlwfimuiitiinimcdubiaoftciidar t &c. Altcr 
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A!termodus,inquitidem,itaadminiitrctur: Pcr mflrumentum Armil- 
lare maximum ( qualc nobis in promptu , vbi Armilia conuolubiiis, quar dccli- 
nationcs menfurac, eft 10. pedum in diamctro ) cuius axis vtrinquc Polos mun# 
di c*a<5tiflimc refpicit , firmato in eius mcditullio Cy lmdro, & in circumferen- 
tia circumdudis corrcfpondcnttbus Pinnacidiis, obferueturSoiis Dcclinatio 
iuxta Solftitium arftiuum, idq uc etiam ab ortu eius vfquc in Mcridicm, & dein- 
dc vfqueinoccafum, incerta Altitudine, qux vbique vna bcncfieio alteriusln- 
ftrumcnti, vtpote Quadrantis vei ciufccmodi, quod Solis eleuationcm dil:gen- 
ter metiatur , annotanda venit. Hinc per cognitam in nota fublimitate appa- 
rentcm Declinationcm , R.efra&io in Circulo verticali vna conftabit. Hxc Ur 
le, qui & modos deinde fuse perfequitur , quibus obfcruanda calculis fubigan- 
tur. Sed hi modi , pcnuria in ftrumcmorum , vfui incommdkatc, temporis ia- 
dkura, calculi ignorantia, difTiciliorcs funt, quam vt Tyroncm vei ctiam rc- 
bus Aftronomicis mcdioc r itcr tin&um , iuuent. Qirare alij faciiiores exqui- 
rendi. 

Keplerus exdata fupcrficiei Atmofphxricx altitudine, & Radiorum i n 
eandem inclinatione rem aggreflus cft; fcd ex di<5tis palam cft, neqae Altt- 
tudincm fuperficiei illiusautftabilemautcognitam, ncqucinclinationcravl- 
lam in ea dacam vel notam ciTe. Alia igitur excuticnda quercus. 

REERACTIONEM SOLIS HORIZON- 

TALEM PER ECLIPSIN LVNA CEN- 
cralero Horizontalcm , inueniro- 

CAPVT XLVI. 

QVandoSol^ Lunacenttafuain eadem circuli cceleftis maxtmi diametro 
collocant, tuuccertum eft, abvmbrar tcrrcnz conoica obnubi Lunaris 
orbisfaciem, vtvmbrofi illiusconi axisccntrum Luuxfcriat, ideoquc talise- 
clipfis plane centralis exiftac 

Htquia in medio roundiglobus terrcftris conftituitur,omneiilli populi, 
quicircuto cx Sole & Lunatanquam polisdtfcriptofubfunt, habentiilotcm- 
pore vtrumq; Luminare (data terra infenftbili rcfpcdu cceli) in fuis horizontt- 
bus fen(ibiIibus,abftrahedo*b vlla R.efrac"tione;iacet enim vtrumq; in horizo- 
te vcro : quia vtruq; vcrfatur in eius diamctro. Si ergo tali temporeexaltitur fu- 
pra horizonteVllud totu adfcribendum crit Rcfra<5ioni; facilc aut cft tam Solis 
cj Lune^ cleuati»nc fapra horizontc accipereQuadnnte aliquo magno cxacrc in 
rninuta diftributo; cui li adieccris Paralljxin ia antc ex tabulaParaliaxiu cognit 1 
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apud Tychonen*,Progym. pag. 80. & pag. no. acquircs R.eFra£tioncm tamt 
Solisquam Lunz,abfque vllo a!io calculo, &o Sedquiatales Ecclipks& rara% 
nequcfacilein horizontcquc Aftronomixftudiofus quifq; intidct,fiunt; liinc 
cxhoe etiam modo calcntibus Mathcmaticorum defidcnis fariificri nonpo- 
tcft. llli quidem, quiin Sphzra re&a habitant , fingulis menlibus , fimilc quid 
attcntarepotTunt, in plenilunio; tuncenimeademcontingcntcirca duoma* 
gna luminaria ; ncq; obftat cp in circuli maximi diametro'ccntrafua non collo- 
ccnt,oblatitudinem videticet Lunz; fufficitcnim cj? incodem circuli maxiroi 
plano vcrfentur, quod planum , cum in Spharra rc&a cum horizonte vero con- 
gruat,& horizonti fenfibili illius Sphaera: femper jequidiftet; manifcftum eft, 
iingulis menfibus.inaliquo faltem,illius Spharra: loco,hanc praxin cxerccri pof- 
fe. quod priuilegium aliisSphaerasfitibus haudeft conceflum; neqjfinemulti* 
cautclisad vfum fubillis deduci poteft. Quarealirrurlusineund* funtviar. 

Si prius tamen almd communc quoddam,in fpcciem, orrcndicuium amo* 
Utus fucro. 

SCRVPVLVS CONTRA DICTA ET 

DICENDA EXIMITVR, 
C A P V T XLVIL 

CVmenim Refraclio, ctdiais, ficangulus a Iinca Refraclionis 
& incidenciac incra diaphanum refracliuum protracla_» 
coroprchcnfus ad punclum incidencia: : angutus autcm nofter com- 
prehendatur alinea Rcfractionis&ea qua?exocuload!ocum verum pun&i in 
Sole vifibiliseducitur; &ficangalushic ad pun&umoculi videntts termine- 
tur ; im polTibile cfl, vt Ref» a<ff loncm a iTcquamu r, etiamfi alterum iftum angu- 
lum veriiTiir.c indagemus. Nam quidangulo Rcfrafticnis, cumangulohoc 
oculi ? Refra&ionis angulus vcrticem fuum figit in p jndo incidentia* fcu Re- 
fracfc ionis, cuiuslocus, cxalfertis , ignoratur; iftcacuminatur inoculum. llle 
fua latera ab acrc verfus terram & orulum promittrr ; hicab oculo, verfus aerem 
in coclum eitcir. llle, cum anguload verticero (ibi oppoirtozquetar,maior 
eft: peri*. I. 1. Euci.quam hic. Qaarc totus hic conatus fruftaneus eft, cum 
Angulus R.efrac"tionis hilce rationibus, nullo modoprodeat, ctiamfi cztera» 
quarfita omnia obtineantur. 

Vt, in adic&o fchemate A 6 C D, Solis C, infra honzontem lacentis, ra» 
dius C D, incidat in vaporum fuperficiem refringentem,ad pundum D,aquo> 
iaoculum A terrcne/upcrficici ia liftcntcm proccdat Rxfradionis radius D A , . 

qai 
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qui Solis C, rcfratlc vifT, fit 
vlcimus, idccquc iaccnsin 
plano horizontis fcnfibilis, 
protra&usqucin fupcrficic 
Spharricam cocli folaris , ca- 
dat in punfrum B, vt fiat 
angulus \\ D C , Ri fracYicv 
nis angulo ad verticcm oppofitus , idecque zqualif ; ma?©r vcr6 angulo B A C,- 
per i6. 1. uEuclid. vndc etiamfi cundcm angulum B A C, viisprarronHratis 
reclc pcrucfligcm , non tamen ideo angulum Rcfracl ionis folaris B D C, nan- 
cifcar,&:c. Ergo planc labor iftc inanis videtur. 

Rcfpondco i. TychonemBrahe, AngulumBAC, proangulo Rc- 
fractionis fumpfifTe, Progymn. parte i. pag. 93. & fcqucntibus. Ncquevn- 
quamtamcn infinuafle,quod non fitangulus Rcfra&ionis folarif. Quod igi- 
tur ilii licct,mihi fas cfi. 

Refpondeo 2. Angulum B A C, appellari Rtfractionis angelum ,r,6 
quia fi t, in rigore , fed quia hic angulus (it ille , qui in c cclo Rc fra&ionis angulo 
B DCcorrcfpondcat; Rcfra6iocnim Solcm C,cxalrat,& facitad oculum A, 
ipfum in plano Refraclionis, ( quod cft planum circuii vcrticalis, pcr vcrumC, 
cfcapparcntemlocum Solis Btradu&um) videri fufrangulo BAC.qui pro- 
ptcrca Angulus Kcfradionis eft; non formalitcr,fed crTi&uc&; finalitcr. Narn 
Rcfra&ionis angulus BDG, propter hunc crucndum,inquiritur;ficigohic 
abfquc illo inuento fciri potef7,finis breuiorc compcndiopoflidctur. 

Refpondeo 3. Hflequidcm B D C anguluro Rcfra&ionif, 
in re, maioremangulo B A C, dificrcnciam camcn rarionefola, 
nonfcnlu percipi, propccr nimiaSolis a cerra rcmocioncm : ica 
vtlaccra AC & DC, quafi aequalia, autparallcla videriqueanc: 

circulicf;cxccntris A &D,ad C vfq^defcnpri, fcnruapquales, &c. 
Quod vtoftcndam.- 

Ponofemidiametrumterrajad fcmidiametrum Solis cfTc vt 2. ad 11. 

Ponofecundo.fcmidiametrum tcrrxad fcmidiamctrum licccntrici Solis 
efle, vt i.ad 1200. 

Pono tcrtio, fcmidiamctrum tcrrar cflc milliariorum Gcrmanicorum 

K601 

Pono quarto, obliquam vaporum horizontem obfidcnrinm,& ad refrin- 
gcndum aptorum, craffitiem dlc vt fummum , milliariorum Gcrmanicorum,. 
14.2, quod eftlatus A D.. 




Vndc- 
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Vndc fcquitur diamctrum Solis B C , effe 0460 , roillit riorum Ccrmaru- 
corum. 

Semidiametrum D A, Ecccntrici Solis, cflcmill.Germ. 1031000. 

Aogulum vero tvcfra&ionis B D C, efle, 31', $1", i'", 51" . 

BAC 51,30,47,1:. 

DCA — — — — 0,0 ,is »39 .Ethocexce(Tu,o ,0 ,15 $9 ,m 
e^vnomilliariGcrmanicc&^-ciurJcai, fuperat angulus B DC, angulum 
B AC; quam dirfcrentiam ncquc tuboquidcm oprico potcntia; quantumuis 
extremar , dcprehcndas. Item cum latus AB, fit milltar. 141 ; DB veio 
1031858; crit A D, ad D B, vt 1. ad 72*7 : fi igitur aut cx codcm centro duos 
circulps, cjuorum alterius fcmidiaroetcr fcn6-j. zqualium partium; alterius 
ciufmodipartium726l; autrupereaadem lineatn,cxdfnerfu centris.admu- 
tuum tamcn inpenpheriiseorundc conta&um dcfcribas: nunquid autcircu- 
lorum,autarcuum,aut dcniq;fcmidiametrorumdifcrimen aliquod fenfus o!- 
ficiat? R.cfca&io igiturSolis horizontalis B DC, fi ponatur minutorum $1, 
&tisamphus,difcrimcn tamen fcnfibilc non parit, abaogulo B AC, ex-!oco 

obfcruationis inuento. 

Quod fi , fumpta Vaporum dire&a fcu vcrticalis altitudo milliar. gerra. 
ii.exquaillahorizontaliumcraffities, quae cft milliar.i^r. confurgir, angulos 
hofcc B D C eV B A C, fenfu xquales permittit ; quid (iet , fi Superhcics Refra- 
Soria, humilior multo (vti probabiliflimc arbitramur ciTe) extftatr* Quarc 
faceflatfpcciofaquidcm, fed nimisfubulis, idcoque otiofaargutia, &nositcr 
incxptum,bonis auibus profequamur. 

REFRACTIONEM SOLAREM VERA 

ORTVS AVT OCCVBITVS HORA, FA- 
cillime abfque calculo eruercv. 

CAPVT XLVIIL 

Al) hocquatuer prccxtgo, i.Lincam mcriilianam, nequchilum quiJ--n% 
diuiamem. 2. Quadrantcm in gradus& minutafaltemprima exiCrifli- 
ittediutfum. 5. Vcram ortusautoccaiushoramcxcalculo roinimcfailaci,aut 
Quadrante, Aftrolabto vel fimili horologico inftruroento fideliflimo, & c. pr«- 
fatam. 4. Horologiumal quod Mcchjnicum , quod fcrupulahorariafingu- 
Ia.au amuifiin indicct , &horas ita accuratc percurrat.vtvoo «kcflamralicurn 
Solcad Mcridianum rcducc.pirfcclcrcdeat, ncquc viiiaunquirlern borxfcru- 
pulum a motuSulis diutuo difcr<pct. Lxa&a quidcai, fcdnon impofltbilia 

' rcquir 
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rcquiro; vtpotcqu*hiclngolfladij,laborcnon nimis magnc prcflrmus.Ro- 
tu|a enim indici fubit6 a, fingula fpatiahoraria, in c^c. arqutl^ 5 ;^art cs iliuifa ha- 
bcr, & fic indcx fcrupula horaiia factlc ironflrat. PonJcia ctiam , crgendavtl 
min ucndaiunt,doncc cutiui Solari, vnainduis rcuoluticaqunin. quibus ccr- 
tohahitis: 

Quando Sol Mcridianum occupat, id quod cx Knci Mc rtdiara inumbra- 
rionc haud argrccognofrrs, ftatuatur indtx td hcram duodrrrr am Vntalcm, 
Germanicaro, aut 14. Aftronorrucam : vel filiorolcgifi qi otdam ftiotheiitu, 
probiiTirr.um tamc n , ad fctupula vfquc diilir 6um babxas ,tt!ud altcrum Mr- 
thanicum fecundum hocaptabis,quo3d vfquc Sol txrraRcfraftiones fcnfibilcs 

fx ftct:tum quando indcx Mechanici horologjj in punAumor- 
cusaucoccafus folaris praxisc pcrucneric; alciiudjnem Sohsfu- 
pra honzonccaccuracjflime fimul prjcdido Quadrance Aflro- 
noroico fumcsj ipfa.n. c-ric quafita pi o 1JJ0 cen pci c rcfraclio. 

Qupd fic uflendo. 

Arctts circuli verticalis intcr vcrum & apparcnrcm locum Sciis intcrce- Rtjr*{ii: 
ptus, efl Rcfraclio Solaris ; atqui Elcuatio Soiis , dumindcx Mcchamcus pun- **f»l*t#- 
etum verum oricntis & occidemis Solisdcfignat, Quadranteacccptatflarcus *&* M **' 
circuli Venicalisinter verum &apparcntero Solislocum interccptus; Ergocfl 
RcfradtioSoIatis. MaiorpatetperCap. prarccdcns. Miner probatur. u% 

Quia eleuatio Sohs fupra horizontcm,nihil efl aliud,quam Solis vifi fcu ap- 
parentis diflantia ab horizonte in circulo Vcrticali fumpta ; cum aut focus Sulii 
vifi , fit idem qui cfl pandi incidenriae feu refradionis, & vctus idrm qui cft 
punfti vifibilis fcu radiantis; harc autem duo puncta, fcmpcr in \no & co- 
demplano neccflarto rcpctiantur, vt oflcnfum cap. 1.-2. & alias pilTro ; nt- 
ccfle cfl, dum Solis locus vcrus in horizonte flatuitur,apparcntem inrodem 
vcrticali circulo inefle , qui per verum traducitur, & viciflim ; co quod vterq; in 
plano Rcfra&ionis infit, &hocfitfoIum planu verticale: &c. vndc neccflario 
fir ,arcum illum quiin circulo vcrticali, ab appareu Solisfupra horrzontcm elo 
uati Ioco,in horizom e vfq; pertingit,ciTc fimulcW clcuationeSolis fupra horzd- 
tc,& fimul intcr vcr u & apparcntem Solis locum in terclucij.proptcrea, quod il- 
Jius cleuatiooistcmpore,Sol cz parterei , in horizonte verfari ponatur. Totus 
crgo arcus,quo Solfupra horizontcm coDfpicitur,dum cundcrn cx partr rei oc- 
cupat, non vcritati, lcdapparcntiarcfltribucndus,adecc]uc Rcfra&ioni totus 
aanfcribendus. Id quod crat deroonftrandum. 

Nequc dicas , hanc Pragmatiam olere aliquid Mechanicum ; nam qui 
Mechanica a rcbus praclicis exclufa vult, isciuitatcs &arccsin acre mclttur. 
Vbi cflet Archimedcs, h Mcchanicaad tantam altitudinc ipfum non eucxitTcnt 
piimitus ? cjuodipfcroctUtctur. VbiHcroniscgrcgiainuenta? vbialioruw ? 

P 2 ltaquc 



s*t XEFRACTIONES 

ItaqucM:chanica alicna non funta Mithefi, dummodo ccrta. imotam 
funt neccflaria, vt abfquc ipfis, folidi nil fiat. Et infigncs Mithcmatici fcmpcr 
autexMcchjnicisaliquidcgrcgiuminfpcculationemtraducunt; autcxTheo- 
ria pracuia, miracula Mcch anica, non Gneftupore morulium, patefaciunt, &c 

REFRACTIONEM SOLIS HORIZON- 

TALEM SIVE PLENARIAM SVB APPA- 
rcmcm orcusaucoccalus horam facillimeinuc- 
rc, abfquc Calculo. 

CAPVT XLIX. 

PR.srequtro, vtantc, horologium Mechanicum , horam vcram ortusaiac 
occafuscognitam, lineacn Mcridianam , Quadrantera horologiariuro in 
fcrupulactiamhoraria accuratifilme ciaboratum, in quo linexhoraria? ctiam 
translineam horizontalem aliquatenus, prorendantur; cuius paritcrlimbus, 
gradus vna cum minutis exquifitc" rcfcrat: quibus hjbitis; 

Hjrologium Mjchanicumin tempas ortus autoccafus, Solis irrcfratti, 
nuncante prxcognitum, rotatione fua fit dcuolutum , ab hoc tcmporc numcra 
diligcntcr ca horaria fcrupula , qua? pcrcurrit index horologij, dum Sol rcliquu 
fpitijadoccafum vfqueapparentcmabfoluit; oam arcus in limbo qua- 
drantishifcc fcrupulis tom porariis rcfpondeas, cft Rcfractio So- 
laril plcnaria-.. Quam vt exqqifltd nancifcaris : curforc in fiload Solis locu 
in ZoJiaco confhtutum , eo vfquc promouebis vltra horizontjlcm Qna- 
drantislmcam, quoufque ipfc inuenta, inter vcrum 6c apparcntemoccalum 
momenta temporis cxa&icompleucrit; quibus in finc promotionis, arcus 
limbiinterhorizontem& filum intcrccptus, oftcndet quarfitam Solis Rcfra- 
ftionem. Qjodindepatct; quiaarcus iftcin Q ladrantercpertus, refpoiidct 
arcui verticalis circuli intcr vcrum & apparcntcm Solis locum intercepto:quod 
h. ;\c manifeftum eft, quoniam ipfe zquiualet illi areui , qucm horizon, & Vcr- 
ticalisperapparentemSoIisoccidentisiocum traducsus,cx paralleloaSolctum 
defcriptoauferunt; ex co, quod arcus iilc refpondeat minutis tcmporariis, a 
vcro S jlis occubitu , ad apparentcm prsterlapfis. Et fic plcnam Solis apparcn- 
teroccumbentuR.efra£tioneminucnirous, quod erat facicndum. Quod, fi 
porrolubet cx his ipfis Refia&onemcalculo Aftroaomic-o cliccre, id haud 
rgrc ita cflicics. 

Scrupulahoraria, atcmporeverioccafusSoIaris, adapparentcm , lapfj ; 
rcuoca id miouta iEquatoris, & hisrcfpondcotcm qucrcincirculo Vcuuali 

arcum. 
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9fcam,qu1 crit Refra&io. Excmpla pra&ica cx obferuationibus inftgni rn- 
duftria fictis libenterafFerrem.fed quiaintantiremoracnti.nifi diu&freque- 
tiexaminc vcntilata,atque confcnttcnte praxi ftabilita, producerenon opor- 
»tct jexalia ver6 partc, de inftrumentorum cxafta fabrica,atquehorologio'u 
fciothcricorum rcda dcclinationc, (quar rcsintam fubtili vfuad vnguem ha- 
bcri dcbet, idci quc ardui laboris rft ) ftiliquc conflituionc conftarc dcbcr; 
ex aduerfb aurcm , ncfcio quam Kcfra&iones noflrx a Tychonicis in ma- 
gnitudinc difcrepantiam , fatii notabilem, & ordinaric quidcm , prz fofcrunt ; 
nolui adhuc in exemplis promendis prarcox, aut in tabulii condendis przcept 
haberi; fed fatius cfte duxi , Throriam prarmittcre, roborandam atque eluci- 
•dandam, fubfccuturis fuotempore , cx vfu ipfius deductis exercitationibui. 
Intcrim etiam alij , ftudio pritnto periculum eorum qu* dico, poftunt faccrc. 
Nuncexcmplo fcu verofcu ficto, rcm declararc, nihtlobeft. 

Scrupulaergohoraria,dura Sol a vero in apparentem horizontis locum 
pcruadit , intci fl uxcrint 4'. quz ad arcus iEquatoris ita reuoco. Vna hora co- 
tinctfcrupula 6o';in^Equatorc autem tcmpus horx rcfpondcns cft graduum 
1 5. qui ducxi in 60. exhibent minuta 900'. Pcr regulam igitur proportionum 
tnuenio quot minuta JE quatoris rcfpondcant fcrupulis horariis 4', hoc modo, 
€0 , vnius horar , dant 900'. in iEquat ore, quid dant 4, horar i proucniunt 60', 
ideft,i.« Etficin reiiquisfacics,cVc. 

Iam huicitquatorisarcuifacileper Afccnfionumtabulas, inuenieturar- 
cus in Ediptica coafccndcns, vel condcfcc ndens, qut quado Sol ab itquinocxiis 
notabilhcrrccciTit,adhibitueft neccflarius,vtperipfum in Rcfra&ionis notitia 
vcniamus; in viciaiafufTicitipfa i£quatorisinucftigataportio. QuaeinSph^- 
ra obliqua efl latus trianguli Sphacrici rcftanguli,fubtcndcns angulum re&um, 
ab arcu hoiizontis & Verticalis circuli, quipcrapparcntcmSolislocumince- 
dar,comprehcnfum; cuiusproinde qusfitaquantitasemerget, fiangulusquc 
arcus /Equatoris aut Eclipticar, (illcquidcm cum Solin ^quinodiiiautpro- 
pc.hic quando procul ab iis vcifatur , ) ad horizontcm fjtit , priusinuentus 
fuerit. Tunc cnim tria nota dabuntur, arcus /Equatoris aut LLcliptic* > & duo 
ad horizontis pcriphcriam anguli,&c. 

In adic&o lchematifmo planifpharrico > ortho- 
graphice proic&o, confideat horizon in rcfiam A B, , 
Vcrticalisin CDJocus veius Solis occumbentisin 
Verticali CD iaccns, cfto E, apparcnsfuprarcfra 
eTi F> quifcniim , dum Solex E, infra horizontem 
motu primo pcrmeat inVcrticaicm GH,adiocum 
vcrum K, inrcrim rcfradi Solts apparcnslocusper- 
tingit in horizontcm I; & fitarcus lK,intcr lappa- 
rcrrtcm, & K, verutn Solis locum interclufus quarfua Solis Rcfuclio. Hzc fn- 
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notcfcit pcr triangulun» I E K, cuius E I eft trcus horizontis intcr verum cV ap- 
parentcm Solis oceumbcntis locum imcrcc ptus, E K , cft portio paralkli diursi 
i Sole tunc defcripti,K I, eft arcus vcrticaiis mtcr Solis vcrum K, & apparcntcm 
locum I,interccptus. Iamquia Sol codem tcmporc ex vero locoE,in vcrum 
locum K ddcendtt,quo tx apparcmc K 111 apparcntcm I, pcrarcum aut rccla 
EOI; hincfit, vtfiMechanico horologiotempus FOI menfurcm, habeam 
ctiim tcmpus arcus E K ; qui li yEquatoris, aut parallcli vicini portio fut rit, ev- 
pcditacft praxis: nam daturangnlus EI Hr.ccxu$,IEK angulus compicmcn- 
ti altitudinis poli, datur ctiam latus E K, cx- noto tcmporc v crgo laterc non po- 
teftarcusRefraclionis LK:hoc rnodo. Sinustotusanguli refti tlK datlinum 
arcus EK, quid datiious complementialtitudinis polaris, idcft linusanguli 
IEK? &prodibitlatusIK, &c quod cx dato quatuor lcrupulorum herario- 
rum tcmporc, facjt o°, j?', 37 ', 50"'. 

Quando autem Sol parallclum aJiqucm ab^quarorcfenfibiliterremo- 
tum pcragrauerit, tuncarcus temporarius EK in iCquatorcinucntus, non po- 
teftaifumi pro iuftocalculo, quia licrtipfe minutorum numcro par fit, arcui 
parallcli percurfo, tamcn quantitatc partium cxccdit , quou" paralleli fint circuU 
non maximi,& fic rvcfra&ionis arcusIK, iuftomaiorinucnirctur, fiproarctt 
paraUeiicirculi,accipercturarcus Aquatoris. Huicergo malooccurrcs, fiar- 
<ui i£quatoris, EK, (fccundum priorainuento,) aflumas vclcoafcendcntcm 
velcondcfcendcntem arcum in Ediptica, qucm inucniescxafcenfionibusve- 
ricV apparcntis locifolaris, inhorizontcfitf. Quod ftillum Eclipticararcumv 
(quifitinfchematepriorercfumpto EK,)cognitum habcbis, facileangulum 
1EK, qoefJtcum horizonto facit Ecliptica, indagabiscxnotomaxmzdeclr- 
nationisangulo, & arcubus ipfum comprchcndcwtibus , tam <£quatoris quana 
Ecliptic*adhorizontcmprotcnfis,idcpiebencficioafccnlionum& dcfcenfio- 
num, cVc. Vode habitoiftoangulo l E K } crit vt ante, notus angulus redtus a4 
I, arcus Eliptica? E K, cV angulus I E K, quare^operatione vt pnus inftituta,pro- 
dibitRefraftioIK,caqueplcnaria, &quaroaior proillodie cVfupcificiei At- 
itiefphamcse conltitutione prodirc non polTir. vt ex prarmiiTis Lemmatis colli- 
gerc licct. Si vcro Edipticam , co quo di&uro eft modo , pra-ter ipfos «/Ecpi- 
Dodiorumdies,adhibcrcplacuerit,calcuiumabomnipenituserrorisfulpicio- 
nc,vendkabis,Ac. 

Carteruro , vt anteinfinuaui , vcra ortus aut occafus hora,exa6tc fciri po- 
teft, cx Quadrantein minuta horariaclaborato, ita vttardiofo calculandi la- 
norc fupcTlcderc, multuracjuc temporis lucrari valeas, vni taliQuadrantifa- 
bricandoopera,vclfemclaccura:cm.pensa. QnodidcoidcgrandialiquoCy*> 
lioikoj AftroUbio, aut fimili organo aflcuf raucriaa. - 

; * Hoc 
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Hocetiamnofatum rolucrim , locuni So!itappirentem,proptcr"R fn- 
cVioncm qualem qualem , non dcfcribcrc lincam quar ei, ^ui locus verws 
gnat,aut ftmilis aut proportionalisrxiftat;nam Hnea FO l > fi rccta eft, nun- 
quamtamen eftparalletaliaezredzEK, fed femperefllatustrapczj 1FEK, 
euiuslatera F E& lKfunttn*qualia,propterRefra6tionesinarqualei. Si vero 
eadcm linea (quodtieripotcfl ) curuaerrlcitur , multommusiitiuhstnt Wnex 
E K, quar proie<5t3 orthographic e\ fcmper re&a cxiftir. 

Sciendum infuper eft, in Solis fupra honzontcm etcuatione triplicem 
pofTc intcruenire dii^crcntiam ,• quia cum Sol magnitudinc fcnfibili pollcat, 
diamctroque fua, minuta minimum 30'. exzquet , altitudo cius fupra horizm- 
tero inflitui poteft, vcladcentrumSolts,veladfummum, vel ad infimum tptiu ; 
pun&um, quodeflarcus circuli vertrcaKs cum circulifolartsperipheriacom- 
rr.unisfc&io: fiadcentrumSolis; tunccentri Solaris Iocusvcrus defaet cKein 
horizonte, & tempushincenumeratttm > doneclocuscentri apparensin hori - 
zootcm appdlat, debetur centrofolari , ficut & R.efra£fcio inuenta: (iadfum- 
mumpunftum; tunc eius locus vernsin horizontcprznofcendus cft , &hinc 
tcmpusmenfurandum, doneceiufdem pun&i locus apparens inhotizontem 
traducatur, quod tum fit, quando Sol vltiroo vidctur, & fuprcma cius pars fen- 
fibilem horizontem auaft rontingit, tempus cnim hoc, & refra&to cx co clki- 
ta,pertinet ad Solis lummitatem: fi ad pun&um imum, horizontique proxi- 
rnum; vcrusitidcm illiusin horizoote locuscft prsfciendus, atqueab illo mo- 
nacnto, fcrupula horaria confignanda,donecSolapparenterincipiatoccum- 
bcre,quod fic priroo ipftus ad horizootc conta&u,boc cnim ccrr> pus a vero hu- 
iusinrtmipun&t occubituadapparentcm, interlapfuro, viu cum fua Rcfra- 
Sionc cx ipfocruta, debetur infimx Solis portioni, &c.' 

VndancccfTariumefr, vcrampuncTt cuiuslibet ex hifcc, horam ©rthiarn 
atqueeffciduam pramofle,fiquidem R.cfra&ionemcuiufuisabfque crrorcper- 
fcrutari gcftias. Etenim, ficcntro Solis vereoccumbcnte, altitudinem Solis 
ccntralera fupra horizontcm obferues , habt-bh quidcm R.cfracTionem centro 
dcbitam, non tamcn continuoeam, quc^debeturinfima: Solisabli.it. Quam 
vtillotcmporcacquiras, fumendacflSoltseltuatw, aradiociufdcra marginali 
ioferiore, non centrali , & huic cleuationi addcuda infupcr ciuldcm limbi vcra 
irjfrahorizontcmdcprc(fia,quxccntro Solisin horvzontepofito, cft SolisJe- 
midiameter,idcct]'.ie minutorum rainimum ic. cV hoc totum conflatum , erit 
ReTractio limbi inrcrioris, fcc fcd meliuscfl, *am .vcnari»dum vercl horizoa-, 
umoccupat. 



Iccrum 
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Itcrum, fi a tcmporc ccntri folaris vcrcoccidcntis, aducrtasfcrnpula,»ci 
▼crumlimbi infcrioris occafum clapfa, &cxtis rvcfracxioncm deriucs^prouc- 
nict ipfa dcbito multo minoT,,quia teropus hocplusiuftoabbreuiatur ; nam 
quando Soliscentrum vercin horizonteiacet, tunc abfisima eiuldcm Sous iam 
occubuit , & verus eius locus dcprimitur infra horizontem 15'. minutis,quibas 
invEquatorearcusrcfpondensfacit23'. circiter,cuihoraria fcrupula i'.jt * x- 
quiualcnt. Vndc fccurius cft,vcram horara pundi cuiuslibct occidcntis anno- 
tafle, & intcrlabentia horaria Tcrupulaadoccafum apparcntcm animaduertc- 
re,quam aliuodc compen&twncs quzritare. Tamctfi crrorem fenfibilem ad- 
mitti haud opinor, fi quistcmpus inter verum & apparentem ccntri folaris oc- 
cubitumintercedcns,vero5capparcntidcfccnfui tamfummiquamimi in So- 
lepun&ietiam applicctj.credibilc cnim non cft,intantillamora,quafibimct 
fucceduntiftapun<5ta,aut Atmofphaerrfuperficicm aut alind quid notabilitcr 
cflc variatum ; ita vt plafquaro probabile fit ,eandem clTc Rerraclionemiilo- 
rumtrium pun&orum inhorizontc vcr£iaccntium, eindcm item jcque vcl 
fupra vcl infracundem conftitutorum ; cum jncidentix fintc*dcm in fupcrfi- 
cicmlc Atmofphsram candcm; fichocquidcro plcruraquc: namalitcrfifiat, 
Ellipfc ipfamet indicabi t.. 

Plcnaria crgo pun&i cuiuslibet in Sole RefractJocfr, quandohorizonti 
apparenter; non plcnaria,quandois vcrcconiungitur. Harc habetur,fi veri 
coniunttionis temporc elcuatio apparens ciufdem pun&i fupra herixontcra 
accipitur; illafiteropusintcrvcramckapparcntcm coniundioncmexafiean- 
notatur, & in arcum itquatoris conucrtitur, atque huic compctens in Ecli pti- 
ca ex afcenfionibus aut defcenfiooibus arcusindagatur ;, tum demum in vcrti- 
calt dcbita Kcfraftioni portioapcritur. 

QVOMODO SVMMI, MEDII ET INFt 

MI ORBITjE SOLARIS PVNCTI CVAl 
horizoocc cara vcrus quam apparcascooca- 
duscognofcacun.. 
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V 



Erus cuiuslibet punc*B contaclus eltctturvel Arithmeticc,percalculum,, 
apud Aftronomos &: prxfertim Gnomonicosaddatam polialtitudmeixt r 
pamminuenicndum*exquantttatcarcuumdiurnorum,&c. quem nosproin- 
4c huc aftcrrc fupcrfcdcmus: vd Gcomctrice, pcriaftruraeDtaMcchonica,c 

quibus. 
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quibtis modo Quadrantcm horologicum p:uticul«rero, ad datam poli altitudi- 
nempcrgradusckfcrupula horaria conftructum, & in limbofimilitcrin minu- 
ta diuiTum, frligimus, cuius opc Vcra di&orum puncrorom in horizonte loca# 
hocartificiorepcricmus. ~\ / * > , \ \j s 

i. Curforcmfcugranum in filo pcndulum, traduc ad locumSoIisin Zo- 
diaco dcfcriptum, & fic fuperlincam horizontalcmrcducito filum, oftendet 
curfor v crum locum & teropuscentri folarisfub ortum & occa! u rr . 

z. Idem filum > roantnte Curfore in loco Solis a Zodiaco acccpto, ab ho- 
rizontali iinca vcrfus roeridianum Quadrantis latuiretrahr,doncc in limbo tot 
minura intcr horizontem & filum intcrfint, quot vifuatitfcmidiameterSous 
comprc hcndit; & oftcndet Curfor tempus quo infirnuui Solis punctum locum 
fuum verum cum horizonte vnit. 

j. Transfcr filum vltra lineam honzontalcmcxtrorfus.tantoirci; limbi, 
<ruumum vifualu fcroidiarneter Sciitin ceclo fubtcndit, & monftrabitcurfor 
Koram ft quafummum Soli»f uncrum >& verehorizontiinfidcr. 

ApparensSolarispandicuiufcUnquelocusvbiubi, nullo fciri poteftcal- 
culo, eo quod Rcfra&io ipfum gignat, quat fola obfcruatione fcdula inno- 
tcfcit. •Ja-y'" 

InfmYuroergoSoIispunc^urnhonkontcmtumattingirtqtnncfointerSo- 
iem &: ipfum nihil intcrccdit"; quod obfcruatur piimo ocu!o liberofpcculari- 
busad uto, u tubo optico, vcl HtJiofcopio colorato. 3. & omnium accura- 
tiilimc iotroroiftione Solis, de qua priotibuscapttibus io captandalilltpfi, du 
&um. lllic cnira conta&us Solis & horizontis itadaic, itadiflinctcin vifum 
cauit, vt melius cxoprare non polfis. 

CcntruinSolis,libcroocu!o difticulter fatis aduert'tur , proptcrea, quod 
5^>I inocuio,icmpcr figuraracircularem vchcmcntrr ;n\cxcr , morcomnium 
luodorum,cYc. cuiuscaufiam alibi afiljjnamus. Htliofcorium autcm colo- 
ratiim^velfpeculariaczrulcaaut viridiamuitumad hancrcrn funt idonca. Im- 
p#imis ver6intromiiTio,dequapaul6autediximus,hicpr2fiat. Sed quomodo» 
tcnrri loc u di i :i ngucm u ? nam Sol inarqualiter contractus, i n mcdio AltitudU 
nisfuae,centrum non collocar,fedcxtrahaber. Hucdiligcnsinprimis& difcre- 
tus oblcruatorii ooulusrequtritur : dcindc Maculx Solatcs , quibus Sol raro OCV 
batur, non parumfublidijarfv-rcnt: carnamquc ficentralcsfuctint,omncmo* 
mninod.tiicultatem tollcnt *. ii imra aut fupra,mjgnam dirtctioncm vifui fub- 
miniftrabunr, vt tic a mcdio fcnfibiliter haud fis abiturus. I uucrit ctiam altit u- 
dincm Sohsinfimam 1 5 . minutoi urn fupra horizontcm accipcre,& hincad <o+ 
rafhinr) vfquc tempusme^iuraie; tamum cnim uv.nimu w,mcdia Solisparsde- 
fcenfu fuofub borizoui» infuauc,. quantum 15. minutis, ad cnndcm acce- 
ucado,&c,. 

<t Sn« 
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Suprcmum Solis pun6tum eodcm modo traclatur, quoinfimum, oeuI« 
Iibcro, pcr HcUofcopium,pcr immiflionem,&c. 

QYOMODO MAGNITVDO SOLIS AP- 

PARENS, ET ELEVATIO EIVSDEM S V- 
prahonzoQCcrn addaca lfta puntta obferuecur. 

C A P V T LT. 

VArij funt modi, de quibus alias cx inftituto , nunc Qjadrante modo di&o 
contenti (imus. Fiantduo pinnacidia,amboque pcrtorcntur,foran>ini- 
busminiuilTimispunc^orum inftar, & laceriquadrantisarquidirlanterita inru 
gtntur, vtradius folaris per vtraque tranfmiflTjs, lateri quidrantis xquidiftet. 
Conus crgo Solis radiofus vbi ad pinnacidi) fibi vicinioris foramen pertigerir, 
ibidem ob eius cxilitatcm fuum verticem figet, & omnes radijinco mutua 
dccuflitione fccti, poft tranficum in contrarias partes dilatabuntur , eritcjue co- 
nus euerfus reftopcr omnia proportionalis, &in planam pinnacidij alterius 
fupcrficiem, proiicict ba(in lucidam , qux (it circulus, ( prarfertira (i (uperftctes 
ilHuspianacidij terfa&alba,autpapyroinfti*atafuerit) circulo Solis pcromnia 
proportionalis. Qjarc(ifubmeridiera,vbi Solminimc Ellipticus apparet, t- 
pfum excep:ris,altitudinem Solis,minimc truncatam rcperies hoc modo. Sura- 
ma bafeos in cono eucrio extrenaitas, reprxfentat Sulis in ccelo abfidcra tmam ; 
infima, fummam : elcua ergo quadrantis latuscum pinnacidiis , doncc fumma 
bafisccntro congruit feuforamini pinnacidij ,&tunc notalocum perpendicu- 
li; moxdeprirae pinnacidiacuni quadrantis latere.vt inrtma bafts in foramc ca- 
dat & nota locu perpendiculi: arcus inter duo perpendiculi Iocatnterccptus,e(l 
diamctcr Solis-Eandem accjuires , fi ad pinnacidia oculu applices, & Solis mar- 
ginesafpiciasjpcrpcndiculiqucfccltiones notcs. Sicpoteris Elltpfeos magnku- 
dinem Soloquadranteabfquetuboexa&e venari: altitudoenim tamanon ap- 
parcbir, quanta Soiis longitudo, fed curta, pro ratione Refractionis. 

Eodcmmodoaflcqucrisclcuationcm iltorum pun&orum fuprahorizo- 
tem. Nim fumroabafiscuerfi coni, in foramcnaddu&a, aJducet in perp.-n- 
diculi fcdtionecum limbo Qjjidrantis Elcuationcm irai Solis iimbi ; ima, fum- 
mi ; ccntrum , centri, &c. qua; cadem •{Teqacris Solcm in' «iciendo,cVc. 

Quod (t Solaris Conus euerfus per foramcn antict ndeb litcracciditin 
aduerfum poftici pinnacidij parictem;autimagoSo!isEtliptica maligne& ne- 
bulosc in chartam dcpingiturj obfcurarocameram totam , ita vc 
fola pyramisSoIarisacceflum hibeat , & vidcbis 
omnia Iucukntufimc. 

RE- 
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REFRACTIONEM SOLIS QVAMVIS 

EX ELLIPSI ALIQVA VNA CVM RE- 
fraclione cius ccrco prscogoita^ , facilh- 
mc cliccrc^. 

C A P V T L I h 

CAulTacur tot Refra&ionem indagandi modos pr* mi fcr irn,pot : fTma fuit, 
vc acquiratur vna aliqua tandcro cxs6 iTimacuro fuaEHipf Rcfra&io, 
Cum cnim lit vt Ellipfisquexunquead EHipfin quamcunquc,ita Rtfrr-clic El- 
lipfin cauffans', ad Rcfraftionero quar tfficit ElliptlnpoOcriorcm, (cllcn m 
Ellipfis duarum Soltsextremitaturo, fumroareV infiroa: Rcfradtarum , diricren- 
tia,qua fublata,vt nulla? erunt RcfraCjtionesdirTerentes, ita nulla Ellipfes,&c) 
irali velfcmelvnamacuratiJlifnam cumfua Ellipfi Refra&ioncm na£H fucri- 
rous. potcrirous cxipfatanquam radice indagarc RtrradtioncsSclis on~nts,in 
dcuatione ctufdero fupra horizontcm quanis, tcmporc quolibct , latitudine 
loci quacunquc, duroroodo Ellipfm obfetuatam ctiaro habcamus,cuiu» Rc- 
fractioncro quaenrous. Siccromcognitierunttresrcrmiro pioportionuro, E(- 
Jipfisradicalisfeuconiugata,pro primo, Rcfradio illi rcfpondcns profccun- 
do, & Ellipfisfofrarienbferuata, feu orba,pro tcrtio; curuspicndi parcnterrt 
fufcirart cupimus, qui facil< prodibit, (i triaprardic5ra adfrnr. Coniunctaro ftup 
coniugataro Ellipfin aprfllo,quarvnatum fua Rcfraclionccfl ohftruatatcm- 
porecodcm ; viduam fcuoibam, quaefola, abfqucfua Rcfra&ionccfi cognita. 

loExcropIo. 

Anno i6i6> 14. Nouerobr. Ellirfis Vcfpertinahorizontalis fuit id cfl, 
5'. 40", qualium diamcterSolarisponitur^^'. Occafushora \cra, 4 31'. Appa- 
rens^,^^'. difftrcntia 4'. Huius Rtfra<5t!0$c/. 37*. Qu*fi ita iufla clTct, vc 
ncqueinhorologio kiotberieo , neque in Ellipfi notanda , ncqucin tempore 
fumendo vllatcnus pcccatum < iTer, Rudiccm fane coniugataro adepti crTemus, 
exquaaliarum Ellipfcon rcfra&ioncs crucrcrous Proporticfiuro RcguIa,hoc 
modo. 

5'. 4o",ideft, 34o*,exhibent RcfraCltonem, 39'. (donocnim nuncfccfi^ 
di) quamdant^, 4o",idtft« 247"? prouenient afc', 20". pro Rtfraft»onc El- 
lipfeos phnariar r bleruatar, Sp'cmbris 17, hotaappatcntc,dum Solhonzon- 
tcmattingit, 6, 12/, 30"; vcra 6, io'. 

Sed quia in tantis roinutus,facile vcl hori.logi.i , ptarfcrtim dcclinantia , 
•b d nScultatcm declinattonis inuenicnd* , & fiili rt 6 e crigcodt , lincam 
it«m mcridianam ad amuiTim nancilccndi . &c vnoaut ftlquilcrupuJchora- 
r" hallucinantur, autobferuator tant IIa 'cr pcrisnora in difcriroinando la- 
biun , aui liiniu ElliptUo infignicndo d J.lcju.i j hir c illata ha$enus,cxcrr pli 
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&cldfcetf<Jk*uflj. dixt,non vt pro (latis raditibds quis vtarur, fed vtindcfta- 
tasipferaetfabricarcauMifcat. Quascgohucufque, proantmimcivoto,«bo-. 
no publico litcrario, peroecupationcs, cruerc non potui. Intcrimtamcn,fi 
Tvchonicredimus, Cogniram EHipfin cx ipfias Refra&ionibds, vti in Sole 
Ellipticodixi,hibernus. Nim cx Riofra<ftonchorizontilidcperenrtt>pfic(:e€a 
fteetiaraKepleroin Paral.pag.ijOiSoliidiametro f.q<i»Uiimipfatft $©VQ*4 
radiccfi vtamur, inucnicmu$,pro Elliplcon dirfcrcnria, diftcrentcs etiaauBa» 

fra&iones. 1 ' ! jj 

EtficpolTettabulaquxdam EHipfeon vniuerfalisprototo orbc confirui, 

amaximaEllipfiadminimam^ vfquc.idq ieduplici via.' Altcraex ^ujtf&SJ 
Ellipfiradicali, pcrregulam proportionum vta modotnditai * t ^fyJ l jgj& 
R.efracYionetn 54; quld dat Elliptis i"? prodibunt 7". Qud 2"? ijVqVnd 
3"? 10". quid 4"? 17".' qu/4 5"? 34*. quid 6"> 40". quid 7' ? 47". quid f ? 
54'. quid^ Pi^r.&ficdcinccpsjoamhrccxcmplitantumcautri, cx alicnis 
perftringo, dedu&uruscx propriis, vbi otium & ridices ccrtas nactus fucro. 
tltcraviaproccdcrct,cxoSfcru3t!on\bus pra<5ticis,quibus cjuisfimu! Ellipfiri, 

Amul corrcfpondcntcm &cfracTioncin vcnirctur, ^W^^JllP^ifPj^ 
mam:quoivti operofiof, ita luutf paulo. meo quidcm iudicio, fru&uofius 
&fccuriusforet. Nim hicplancccruerctur,an Ellipfes rcfra&ionibus, 8C h* 
illis proportionales effcnt, &c. 

Diccs, ad quid tantus in tam minutulis fudor? vidctur o!eum& opera 
perdi. R.efpondco, cx alfatis fatis confhre pdiTc, fcicntix huius bmnirrroJant 
neceititatemrhrccnimrcs , nontantum MKhematfcOsIlcccnti^ 
vehemcntcrcoramifi:, vri cx Tychonepaffimconftat; verum etiaWabah^ 
quisneglcdka, errores quamplunmos in Aftfonomiaimnuexic, quibus elimii 
nandis, etiam poftcritas defudabit. Vfum autcm intcr cxccros non vu?gjj£ 
rcs, hunc feres, vt fi ad (iicra obfcruanda, fifc. tc velis accingere , Ellipfin foU- 
rcrapriusconfulas, vtex ea Rtrraftioncminconftruaitabula/intcllipis: vcl 
ex radifcc prachabita, pcr&egulam propbrrionum vt modo docu», eruas : & fic 
pro illodie etus notitja in oblcruationibus tuis fruaris. Alias profeero, lapfibas 
multis inducrir, quas hac via vtcunquecuitabis. 

Obiicics primo: proportionem Ellipfeon & R.efra6fcionum inter fe, 
nonvideriftabHcm^proptcrca.qJodrieripoflit^ vt fuperior Solis pars magis 
comprimiturquaminfcri*r,vtex|wientia comprobiuit; deindequod infe- 
rior Solis pars jrqualitcr cu m, fuperiorcquandoque rcfringatnr,nihilommus ta- 
men AltitudoSohs, fc&rfgtradtni non rquetur, fed multum cedat; pr*terea 
quodrcfraftiocu^epoiru^abfqueviltornninoEllipfi, vt patct, quandoSolin 
Zenith eft poli rus ; tunc enim So( vndique «qualitcr rcfringitor , idcocjue EHi- 
pli carct ; quortiam altttu Jo longituditii arqualis eft. 
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Tandcm quod illuJ argumcntum cx augmcnro cV decremcnto mutuo 
JUfradt lonisatque Ellipfeos ddumptum, non conuincrt. Eodcmcnim mo- 
do, probarcntur Inclinatiooum anguli, angulif Rcfraclionum proportiona- 
1«, cum cadcm argumcntandi ratio atquc ciTtcaciaillinc promaiur. Nam ' 
saaior Refra&io proucoit cx maiorc Inclinatione , minor cx minorc, nul- 
h cx ntilla : ergo ablolutc loqucndo , vt fe babet Ioclinaiio ad inclinatio- 
ncm,iu Rcrra&ioadKrfra&ioucm. Qjpdilconlequentiamhanc.naturarc- 
futat,quomodo Aftronomusadmittetiftam? Maior Ellipfis proucmc c 
Refrac^!OQcraaiorc,minorc minorc,nulla cxnullaj Ergp, vu 
Ellipfisad Ellipfin,ira Rcfraclioad Rcfraftioncm. non fcquitnr, 
inquam hoc: quia fieripoteft nihilominus, vt Refra&ioalitcrfe habearadRe- 
fraftioncm,q»iam ENipfisad Ellipfin, ctiamfi maiormaiorem fcquatur,&e. fi- 
cutinlnclinationcaccidit: & aliamultacxempla firailiaarTcrripoiTentcx mo- 
tu,cxintcnfibncqualitatum,accrcmcnto&dccrctioncIuminis,cVc. 

Rcfpondcor. Hrcargumcntaplcraqueriontantumproportioncm Re- 
fraftionum ad Ellipfcs, fcd & ipfarum Refra&ionum ordincm,&Tabulas a 
Tychonc conftitutas impctcre. cum cnim ordo tabularum vniformis &fta- 
bilis fcmpcr cxifht, Refra&ioncsautem , pcr di&a , difformes atquc inftabile? , 
impoflibilc cft, proportionem intcr Rcfraftiones & Tabulas cxiftcre. Igitur 
cum argumcntum hocin omni fenrcntia folucndum ftt: 

Rcfpondeo 2. Omnino ficri, vt margo Solis fupcrior p!us rcfringatur 
infciiorc, fed hoc neque ordinarium ncquc diu fieri , fcd attribucndum fi- 
nuofis fupcrficiei Atmofphzricar voluminibus ; nihilominus ramcn in hoc ipfo 
cafu proportioncm Ellipfeos ad Refractionemftarc, cVfiEIIipfisaugeaturaut 
imrainuatur, id ipfum ctiam Rcfra&ioni contingerc ; hac foli difcrepantia in- 
tcrucnicntc, quod& fupcrficies Rcfringrns, & perpcndicularislincamutcn- 
tur. Nam quando fupcrior Solispanplusrefringitur infcriorc,tuncfupcrfi- 
Cicj Rifira^oria non cft horooccntrica terrar, fcdoculo viciniorcftinfcriore 
suaconcamtate.quasnfupcriore. Quod tamcn proportioni Ellipfeos & Rc- 
fra&fonit nihilpcnitui dcrait : vtpcrcxpcricntias vitrorura fupraaalltas.vide- 
rclicc/. 

Rcfpondeo j. Si xqualis fummi &infimilimbi folarisrefradiocontin- 
git,manetqucnihiIominusEIIipfis,(quodcquidem^edbfcruatTcnonmcmi- 
ni,& an ficri poflir, anccps hzrco » ). fit id ob ante J&am caulTam , quod ncq; 
Aipcocqucdiucucnir.&inhoc cafu fuperficies Rcfringens adaxcraoculi fu- 
x»ra cV .{pfra. *quaL m inclimationetn facit , habo quc formam fupcrficiei quafi 
icroiiyliudricam,\c,qua?proindcctiara Refractionem proporrioneimmutat; 
InnhoccafudifTcrcntia Rcfraftionis fumi pouft vdaccnuoSoIis,vclalon- 

3 gitudi- 
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ghndine, cVc.Sc«l vt dixi, hi cafusrari funt,& pfortim dezqualitate Elli>(ts,67e; 

Rcfpondc0 4, RcfraSionem in Zcnith non cflefcnfibilcm. Deinde 
ctiamfiefl*er,nihilominus tamen deft&um futurum in totofolcarqualiter.cu- 
his proindc diametcr minor c(Tet futura , qaam Solis non rcfra&i, & hunc do- 
fc&um, non quidem efle Ellipfin figura, federTcdu^deficitcnim Sol, fed in 
circulum minorem , &c. & fic bcnc potcft rcuccari ad Ellipfin gencraliori fai- 
fu, cVc 

Rcfpondeo f. Ellipfcon augrrfenta 8c dc$renrenta non procederc 
rationc jquadam ordinata* ficut anguh inclinationum,fcd planc eo prorfus mo- 
do przcipitari circa horizontem, ficut anguli Rcfra&ionum , vnde euidens cfl* 
tacitis aliis rationibus , ipfas naturam R. . rra&tonum , non locliuationum imi- 
tari. 

Obi icies fccuodo ; eriam fideturiftaproportio, tabulas tamen ex ei 
eudinon porTe, propter Solis eccentricitatem , quae vifualem eiusdiamctrum 
maiorem & minorem conflituat, quarefiat, vt Ellipfisin rceadcm, atqueex 
Fefra&ione eadem produfia,diuerfzramcn quaotitatisexifrat, in Apogeo& 
Pcrigco Solis. Quod fic ofienditur.Si imum Solis pundtum horizontem appa- 
rcnterinfidens,tam in Perigeo, quam Apogeocandem Atmofpharrxrempe- 
riem, altitudinemcroe reperiat, (quodfieri pofle&folere vixaudeatrefragarl 
•ju»fpiam,) clarum efleandem ipiius Rxfra&ionem futuram: at Eilipfis vtro- 
biq leeadem noncuenict, proptcreaquod Soiin Apogco.minorcm,inPcrigco 
maiorem circuti maximi occupet arcum i & confcqucntcr fuprcmus Solisapex 
in Apogco vicinior fit honzonti, quam Pcrigco, cartcrisomnibus paribus; qua- 
rc minor etiam crit dirTcrcntia IU fra&ionum ab imo cV fummo Solis pun&*- 
proucnicntiumin Apogeo,quam Perigeo:ergominorctiam Ellipfts. Propor- 
tio ei go non proccdit, & Tabularum conflr uc^io vacilla t,£». c. 

Rcfpoodeo I . Argumewtum hocarquc pnjznarccomra quafuisrve- 
f. icT onum tabulas ha&enus a quibuluis pr ocuia». llli enim au£tores,qui Ta- 
bula< ILcfraclionum condiJerunt, Solis cccentncitatem pcnitns d -flimulaiutr 
v-nde (i illorum Tabuits ipfa fenfibtlirer nonofllcit, neque nofbisquidquam 
damni infcrre potcrit : aut fi nobis, & illis. In omni c gofcntcntia ipUyn eft 
foluendum. 

Refpondeo %. txiflafcrupuloia Apogei & Pcngci contentione, ve- 
iirati.m v< hcrncnr r tlucnkcrc, noftran q; ptoportioncm lolidifliu c flabiliri.- 
Nain fuunn PengcoSol maiorapparcns maiorcm hilipfin , & 
in Apogeo roinor apparcns minorem nancifcitur cx eadcm-* 
omnino Rcf artionc : ira maioris Ellipfcos Perigcae ad maio- 
rcm Solis Pcngei vifualcm-diamccru efttadcm proportio, quse 

naiue* 
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noinoris Ellipfeos Apogeat, ad roinorcra Solis Apogci diame- 
trum, fi Refraclioex carccris ommbus panbus eadcro pooacun. : 
&ita plancoportet, ( ncc aliterfteri potcft,) cxdata rvcfra&ionum atquc Elli- 
pfeon proportione, eiufmodi Ellipfcs proucnirc. £t ficpatct, quacn verum 
vero pulchre & vbiquc femper concinar. 

HYPOTYPOSIS DICTORV.M 

HACTENVS. 
C A P V T L 1 1 1. 

PLaccc Iliadcm innuccm includere, & pleraquebucufqiKL* 
difpucaca vaico Diagram roacc reprxfencaro. Quar vt tnclius 
intclligantur diligcnter funt prznotanda & rctinenda fcquentia. In prr- 
fenti Sphzrae proie&ionc; Linea re&aAB, cft Horfzon; C D circulus ver- 
ticalts primarius ; £ F axis mundi, eleuatus gradibus 48, min. 40 ; £ polus cle- 
uatus,FdepreiTus;G H xquator; IK Ecliptica; ILTropicus Cancn;KM 
Tsopicus Capicorni; A, S.ptcntrio; II, Mcridics; CZrnith; D Nadir; N 
centrum&policirculi Meridiani ACB, quod reprarfentat infupcr pur.&urn 
veri ortus & occafus ; centrum dcnique totius Spharrar , & omnium in ea circu- 
lorum maximorum ; arcus C PD, C QD, cV C R. D, funt verticalcscircuii fc- 
cundarij; AS, eft fcmper apparcntium nuximus ; BT, maximus fcmpcrla- 
tcntium: quibusitapnemiflis; 

Si nulla refra&io ciTct in rcrum natura, tunc Sol in-eohorizontisloco, 
quemapavtereioccupat, femperapparerct: vcrus aucero Solil in hori- y erm i 4em 
zonce locus cft ii,quem communis fe&io horizoncis cum«o pa- Stltt 
rallclciQ quo Sol CUOC VCrfatur,efBcic : vt, fi Sol verfatur in primoCa- r,wtt% 
pricorni, parallelus erit K M, & eiuscum horizonte fcctio V ; at fiSoI in princi- 
pio Cancri cxtftat , locus in borizonte vcrus eft X ; fic in principio Arictis, veru 
3ol locumoccupatinN quodcftcommunisfedio scquatoris& verticalisCD, 
cum Horizontc. 

At nuncdata rVefradioneeoquodcfcripfimus modcncceflTariiim eft,So- ^^ re „^ 
lem adhucinfrahorizontcmin viciniavagatem,fupra cundcm videri,iniiscir- Stilt itCMg . 
culis vcrticalibus,quoru communes cum norizontc feclioncsSoi R.tfra<ftus in- 
fidet,vel ejrodem recidit,inqbusilIotcporcSolre veraexiftw.Ec ficappares 
SolisinHor)zoncclocus,cfrfccliocircuio vercicali 5c horizooci 

comumsioquoSolcofpicicur.&c.J/tfnn cvcmplu ftatuanv rc<fr* YZ 
parallcUhoru )nti AB, in c7 fi Sol pcrueniat,rcfraCtus cxaltcturinhonronte: 
igitur in Capricoruo ti in* pcrucucric,cmicabitipfe in ponclu R ; ci /3 Cacri in 

Q^e* 
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QjrxyarietisinP: & fic inCapricorno obcincbic a*TjpIicudine taor- 
tiuara quam occiduam R N lufto minoren?,dcfeciu R V; ficin 69 
vcrianshabcbitcandcmNQ^uftomaiore,cxcc(raQXi.in Anctc 




rcc,acqnirir e^ndcrn N P: Quod fi Sol vcrcfit inortuarquinocliali, qai 
in <^atr> f. hrm.nc r<fcrrur,( vto nrarmiffijinitioca ^'risconflat ) pcr pun&orh 
N; ipfc confpcctura nobif in J[.C pra horizontc AH, & . o.i m momcnto^. 
carterispvibm.iib Antipodibut noftrt< in f.«nfra cumicm ; &• vniuci fim omnes 
tcrricoljr, crii lubcodcni mcitdiino A.CB-D habitant,,fiuc Pcii*ci,qua!isfub' 
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C& f jfiue Antarci,qualctfubC& Hj fcudcnique Antipodcs, qualesfubC& 
D i cudcm tcmpons n lomcnto , fiSolcxpartc rei in N vcro ortus cVoccafus 
punttocziftit, adccque vcrum ortus &occafus punctum occupat , ipfurn So- 
lcrneVtraillud puncrum vidcnt, fuprafuum horizontcm, inareu per Zenithil- 
lorum $ centruro Solii traiccto, cjualcs reprxfcntanturpcrrrfhs ( N&DN, 
& reprarfcntart poiTentpcr £ N c\ L N T , aliaj t^uc innumcra: cfingulismeridiani 
punctisad ctntrum Ndcmiffas , quar diftant intcgro quadranteabN ortusoc 
occafus vcri puncto; in quo proindc verfantcm Solcm contuc ri pctTunt. Quod 
autem verus ortus & occafus rr 6 c polTit rcprstfcmari pcr vnicum puntftum N, 
quod nunc qmdem circult A CHD fitccntrum, indc patct, quoniam oculus in 
ahcrutro mcndiani polocollocaius, l\ in oppofitum mtcndar, vtiumqucpo- 
lom vna cumaxein vnicum punctum proiiciat,qualecfl ir. proi ofitoN , quod 
fimul reprxL ntat polos & axcm mcridiani , fimul diamctiu vu ticalis priroarij, 
iCquatoris, & Horiaontisj&c. Exquibus rc&cintcllcdis, fcquitur 

l. Si tadcm vaporum difpofitio vbiqueponatur, Solrm verumffquM 
nodtij pundlum N occupantcm in circclloquodam vel potius 
fupcrficiei Sphxricx porcionj:,</],ri, &c.circum circa fircul vi- 
fum iriab iis>qui rocridiano ACBD fubfunc.coro in folo tamcri 
punc"to N,locum verum habeat, apparentcm in rcliquis punc*tis ^ P, t , &c. 
Scquitur i. Solem , dumin punc"toN cxiflit, fimul COCum hcmi- 

fphcrium vapidum^PE rcfraclcimp!crc,cxeoquodomnesij popu-' 

h quiin plagaalterutra a mcridiano A CB D difcrcta h..bn£ic , cuiulcm cou- 
fpiciunt,& quidcm inaliaaliaquc fupra honaontcmfuum cfcuariont ; proalii' 
aJiaque vaporum rcfringcntiumdifpofitione. Suutfpeculum totutn Solem v- 
biquc rccipit, fcd cuilibct oculo ad certam partcm reddit, &c 

Scquiturs. Interoroncspopulos, qui Solcm hocmodocon- 
templancur, ab illis folis Solero confpici in vcro loco, quibusr* 
in Zcnich exifticex parrcrcij licetquo adfenfum aliis etiam a veroloco 
Sol non difccdat, a quorum Zcnith grtdus3©. aut minus a&eft. 

Scquitur 4. Vcrum aequinocliorum punclum illos folosabf- 
quc vllo cam fcnfusquam rei crrorc obnocrc, quorumSohs ce- 
crumverciccm fimul & parallclum aquinoclioruro occopao j 
minusautemillos, quo magisillud punclum a vertkeillorum difcedic, mini- 
meomnium in quorum horizontibus Sol tum verfatur. ^ 

Scquitur 5. Etiamii cx partcrcimotusSoIisannuusabarquinodioinidc 
aquaIisfcmpcrcxiaat,flcritamcnpoiTc,vcina?quaIitasroocusannuida- 
prcncadacur ia eodcm loco>obdiucrficatcrorcfraftionis,quara 

11 caufat 
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caufaediiierfirasAfmofphzrs, iadiuerfis Iocisobdiucrficatem 

obliquicattsSpha?r>£. Equomirum noncft,fi primi iftarumrcrum arri- 
fices auc fccum ipfi , wt cum aJiis in obfcruandodifcordirunt; ncqueenimali- 
ter fieri potrft ob rcfra&ionis quantitatem inftabilem; qua? proindc nifi per 
hoc phoeaomenon aut aliundecognotcatur, facitrtarquinodiumcircahori- 
zontem ficri folitum, tutoindagari nou poflit. 

Scquitur 6. Fieri bcoe polTe, (&admodumprobabiIceft)annifo- 
laris quancicace, eandem prorfus & inuariabilem efle, omnem- 
quceiusrciinaequalicaccra huic phamomcnoaLcnbuendam. 

Sequitur 7. lisSolisqui jfcquacon fubfunc, amplicudinesop. 
tiuas & occiduas crroribus minusobnoxias dccerminari afide- 
nbusoricnubus & cadencibus, cxcens vcrd vcrinqucrccedcnct- 
buseafdemdiuaricari; vndc, 

Confequcns fit , 8. Solem in eodem veri orcus & occafus pun- 
Cto vcrfanccro,diftrahi fimulad polum arclicum,fimuJad ancar- 
fticum, fimulad Zenich,fimul adNadir magis & minus, prouc 
maior vel minor eft SplixTae obliquicas in Auftrum vel Boream. 
ScribitloannesKcplcrusin l J aralip.c.4.n.8. pig.ijy.&rn.o. pag.i;o,Solis rcfra- 
ftionealiqiudoinGermania vifamefleduobusgradibus maiorc.&cxobfcrua- 
tioncB itauica ann j 1597« 1 4- l*nuari j , in feptctrioncadaltitudine poli 76 gra- 
duumfa&i, dcducu eaQdemonftrofamfinecootigiiTegraduu 4. 5c aliquanto 
plus, eo quod diebus 14. minimum Solem dcbto citius confpexennr ; c quibus* 

S.quitur 9. Ficri poflfcvc amphcudo orciua roaior/lciulio 1 
gradibus,e quohabcseo maiore ccmporis ancicipacioncm con- 
tmgcre, quoSphaera obiiquiorexciccnc: vnde, 

Ficnpoccft io> non cancum vcSoleodem dieciciusoriacur 
debito,id cj> confpicitur tn circulo horario EyF.quando Soi parallclum xquu 
no&iaiis defcribit ; tum enim Sol in y conft:tu tus in horizontis punclo P appa- 
ret,adcoqi horarafextamindicatfuaprzfentia,noridum tamcnin ENF.hora- 
riofcxtccollocatus: verura eciam diebusincegris anceuercar; dcfcri- 
bcnte enim Solc parallelu 0 1, xquino&iu oftcndet armilla , dum Sol in t pcruc- 
ncrit ; cft aur t N minor,quam eaportio Ediptica?,cJua;abN cV «, loco Solis in- 
tcrcipirur; fi crgos N ftatuamus vniusgraduserit *N duoruaut trium,& flca:- 
quiooftiu veru,i v»fo antcuertetur vno,duob' tribufue diebus, &c. AS, eft cir- 
culusmaximus fcmpcr app3rcntiu,fedipfe Rcfracliionc totus exaltator,maxi(r c 
in A,minime in S, & in punclis ad Iioc (itis minus, ad illtkJ vcrgeutibus , magis ; 
£tiicomncscircuhobliquifchabcnt:cquoIiquctquomcdoforriiapcrfcc^am 

circuli 
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eirculismittant^inlocumhuiuscirculi A S,'cxporrigitur y x. fccans reborizo* 
tcm,rcfra<5tus folu tangcns in puncto Y: fimilia fiuntcirca BTmax''m6 femper 
Ittent u,ipfcenim Rcrraclioncaf<rndit,cV fecat horixonic/n eius loiufucccdit 
fempcr latens Zp: (ictota portio YCZY,hemifphamomaior,<xaltaturin hori- 
zontevfquccV in fingulis punciispratcr C vcrticalcrcfrir gitur,\ ndc nonnihil 
(ubHciit, in figuram aliquo modoSpharroidalcm. 

C^era fparfim dicta aut noo dict j , a rei u hat u ftudiofo facilc appficabun- 
tur huic figurar,aut cx eade fatis prompte erucntur, qualia cfle pofTcnt fcquuia 

COROLLARIA PRACTICA, 

G A P V T L 1 V. 

SCiasvelim.Lcdfor amice, mehocloco, ncqrAoalefnmatis fln cluraaut v- 
fum cx inftituto,pro ca l\ intendo brcuitate,fCorolfaria cnim <Jo ) v< lle do- 
eere; quarambo fupponopotius,apudClauiu paffim & aliosrepericnda: ncque 
mcum diagramma hic pofituSeoarTumerc^vt in praxi illud,ad ca qua fcquuntur 
inucnicnda, adhibcas , multocnim elaborat iTimum & magnuciufmodi clTeo- 
portet : fed vt cx hoc docoJi tantum , & exempli quodammodo gratia addu&o* 
addifcas, ejuaviacVarrc. quibufq; datis & prareognitis,ineoium quarinhocnc- 
gotio ignoras cognitionc fitdcucniendu; vnde ficut in cxcmplis veritasnon, 
requiritur, itaego neq; figura hinc alio fine sccommodaui,idccq; lineam hori- 
zontalc A B, non difcrcui , aut pro vcro tantum horizontc dc puta ui , ied modo 
pro vero, feu rationalt, modo pro fcnfibm; pro rc videltcet nata & matcria fub- 
u & j. CauiTa? huiusrei funt har iqucd duo ifti hctizontcs rc/pt clu flrmarocnti 
a fe infcnfibiliter diftet. minutis nimii u fecundis p. re/pcctu SoliscV cceli iolans, 

ininutisprimistribus<irciter,qiiofit,vtfiSolcentrofuohoMzontcrationalcrn 
iniiJcar, duodecim femper minutafuprafenfibiiccxporrigat;adcoq; feofu v- 
rrnmq; fcmper occupct. Deinde quod Aftronomi alias cxquitirTimi, in pracli- 
cis rcbus cV inflrumcntis Mechanicis,rftam fenfibilis & naturalis horizontis dif- 
ferentia pcnitus nrgligunt;vtapudCIauium in SacroBofc.c.i.pag.ifa.aliofuuo- 
paiTim cft videre.Tandequod tn hoc paruo fchcmatifmo,abfq;lineirum & Jit- 
tcrarum confufionc, fupra veruhorizontcm AB.fenfibilcm non potuifTcmde- 
f1gnare:vndeconoenicnserat,vt hic vnicus AB,vicem vtriulq;furfkcrct. Hifcc 
igitur pcrceptis,ad Corollaria acccdamus. 

COROLLARIVM 1. 
£X HABITA REFRACTIONE ET A MPLITVDf- 
ittorciuaaucoccidua vifa,vcrumSoIislocumio ZodiacoaP 
fignarc, bcncfieio daci fthemacis pcr modum Aua- 

lcmraaciiallunipci. 
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Dati fitref.a&io, excmpli caufla , duorum graoVium , Ampfftucloorriua 
inucntain hbrizontc A B fitNr. Agepcrterminuu*. », cV ZenithC,atqucNi- 
dir D,artum vcrticalem C v D, qui fccct paraflclum horiz inti YZ, duobus gra- 
dibus,fecundum d nam refia&ionem Infra horizontem dcprefTum.in pun&o 
J, eritquearcus Hefra&ioduorum graduum, & pun<5tum £ locus Solis vc- 
rus, tcmpore ortus aut occafus; Circulus crgoo Jt, /Equatori paralielu&du* 
&us, fccabitEclipticamK linpundto^ quodoflende; fignum, vnacumgradu 
in quoSol rerfatur; fi tamenparalleharquatorisG H, Zodiaco ILKM vtrin- 
quc, more lolito, fucrint infcripti , aut faltem in Ecliptkam I K punctirn 
incifi. 

COROLLAKIVM II. 

EX REFRACTIONE ET VERO SOLIS LOCO, 
iaZodiacocogoicis, AmplicudmecD orciuam auc 
occiduam mdagaro. 

Sitrefra&iodataplenaria duorum graduum; numcra in rcfumpto fche- 
matecx N , Veri ortus puncto , vcrfus D, in iinca Verticalis vcri N D adi vf- 
cjue, finum duorum graduumRefra&ionisdata?,&ageparalielum YZ hori- 
2onti A6; locus Sohs rn Ecliptica cognitui fit per quema&usi€quato~i 
parallelus csr, fecabit parailclum horizontis Y / m 9, f : iam Vcrticalis arcus 
pei J i&us,fecabit horizontem in»,eritque re&aNr Amplitudo ortiua,vel 
potius arcus, cuius ipfa cft finus.quem arcum r C,vcl K D, habcbis, (i pcr v agas 
pirallelim rcftam Kr id vcrticalem primarium CD; vel perpendiculj(cm ck 
pun&o v ad horizontcm A B. 

COROLLARIVM 1 1 11 f. 

EX AMPLIT VDIN E ORTIVA AVT OCCIDVA 
* vifa, & loco Solis vcro in Zodiaco cogoicis, Refra- 

clioncm plcnanam cliccro. 

Sic Amplitudo vifa N», graduum cxcmpii cauflfa 25 ; defcribeper punffu 
r, Vcrticalem arcuna C » D, locus Soiis verusin Zodiaco cognitus fi> f ; denut* 
tepcr ipfumlincam rcclim squino&ialt HG parallclam, hzclinca crit 
parallelusSolis, illodie ab coJ. m defcriptus vcl defcribcndus, qui fi cabit Vcr- 
ticalem arcum Cr D , in pu iclo £; igitur *£<rfl rUfracYionis q»iantitat,qnam 
determinabit t ib in numerh,a; *us A Y , vcl B Z abfciiius a pai alkl j honzon- 
tilinca YZ, pci {tradu&a. 

Horum 
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Horumaotem trium , duo quzlibet pramofci poffunt; cxEphemeridi» 
bus, Aflrolabio, Quadiantc, & 6milibus;locusSolis; cx Armtllis, A<r pjitudo 
ortiua aui occidua vifi; ck £Uipfi d uc defcCtu Solis Reha6ti<3rt vt r.:l dicam dc 
aiiis modis, iam antc paiTim infinuatM. 

CQROLLARIVM IV. 

EX AMPLITVDINE ORTIVA VISA SIVE 
apparencc, & cemporcancicipaco cognitis, Re- 

fraclionem vcnari. 

R«fumptir prioribus. SitAmpIitudo ortiuaapparcnsN v; age per pun. 
c"tura v, & amboi polos £ & F,arcumcirculi horanj E*F,qui fccabit jtqui- 
noftialcm H G in r , ab hoc punclo verfus H , numcra tempus anticipatum 
iam ante aliunde cognitum vel in gradibus corumque minutis , vcl in horarum 
f>artibus,&carum lcrupulisf.>ngcfimis,&c. cptempus fitin prarfcntia ruio /£- 
quatore, graduu duoru, id cft, fcrupulorfi horarior Q oc*to,qui dan t ~ horz cum 

\\ Pcr v & polos £ atquc F ducatur arcus horarius £ v F, qui fccabit Vertica- 

lemcirculumOD pcrtermtnumyapparentisampJitudinis ortiuztradudu/ia 
£, crircjue Jk, ii cft, arcus A V rcfiadtioquifical 

C 0 R OLLARJVM V. 

£X LOCO SOLIS IN ZODIACO ET TEA4PO- 
rc ancicipaco cognicis, Amplicudincm orciuam vcram & 
apparcncem,earuraq;difTcrentiaro,occooo Jocum 
Soiis vcrum in fuo parallcio acquc Rcfra- 
• cltonem cognofcero. 

Tempus anticipaium hoc loco nihil eft aliud, qua. tlla mora temporis, qua 
Sol citiui in horizontera emicat mane, aut ferius dcicendit vcfperi, quam dcbe- 
rct.h.tc autem mora fic cognofcitur; cx calculo vil inftrumcnto ahquo idoneo, 
(citur quahora Solboriaontcm vci«fubcat, &c cx parallelisdiurnisidcm ctiara 
conftat, excorum cum horizontefe&ionibus; quia veio proptcr Rcfra&io- 
ncm id dcbito citius quoiidic fit, & in pundis alicnis; idcirco oportethunc 
contaclum incirculohorario, quilithorc; 6. vicinior, & ab hora iz. rcmotior 
comparcrc, quam fic cx parte rei. Hoc autem cognofci poteft ifto rro lo. 
Suntatur locus Sohs verus in Zodjaco, qui fit excmpli caufTa , f, & pcripium 
ducatur parjlkius itquator; , dcindepcr pui.tfum apparim Sohs orien- 

R 3 usk, 



T24 MEFRACTIONHS 

tis r,agatnr Vcrticalis circul' CvD, qui fccabit * o in £ , j> ? crgo eV v du Ai Korari/ 
EvFcVE{F, inrcrcipientin parallelo ito Anticipaiionem tcmporis ^;cum 
ergo ez vmbris horologiorum folarium.oftcndatur euius horx circulus iit £ vF, 
fcituretiam perarcurr»£$,ideft, vr, fiuc x4*(quipcr parallclas $vj,& u% ha- 
bctur) cognitum ,& ablatum,qualis fit L£F. veltic; periuftum horologium 
Mcchanicum, aut dcpfydram ,ad Solis irrcfra&i motum dmrnum iuftiffime 
accommodata , fcio tcmporc oricntis Solis in v, ipfum adhtic verfari in £ cuiur 
horarium circulum E{F in quo So! vcrccxiftit, indicar& nominat mihi mc- 
chanicum horologium, ficut horarium Ev£ per v, locum Solis 3pparcntcm 
tradu&um, oftcndit mihi vmbra flili horotogiarij, &c 

SitcrgoSolisIocusvcrus f .ducper ipfum para'lelum diurnum, qurfecet 
horarium ortus apparcntis in pun&o <p , ab hoc, numera tcmpus A nticipatun» 
in £ vfque, qui cft Iocus vcrus Solis tempore apparcntis ortus,per horam a Mc- 
chanicohorologio,eum Soletmbulante, indicaram cogoitus:nam Verticalis 
circulus C|D, dabit Amplitudincm ortiuam 3pparentcm N v, at parallelua 
aro, vbihorizontcm fecatin », vcram NasdirTcrcnriamvtriufquchorizon,in 
fcgmcoto v«,refra&iocrit £v. 

COROLLARIVM VI. 

EX REFRACTIONE ET PVNCTO ORTVS 
apparcncis daco , rempus AnticipacurrL* 

cognofccro. 

Sit refra&iodata v$,& pun&umorrus ap^arens »; rcr quod agaiirr ho .. • 
rarius circulus E»F, & per £, fimiliter EJF, & paratlrlus oi-x , cuius por- 
tio £y cftanticipatum tcmpus, quo Sola vcroloco {. inapparcntcm v> citius 
profilit. cuifiaddastempoi intcr horarium Ev<p kapparcnti ortui dcbi- 
tum, & E«F ortui vcro deftinatum,intercedcns, babcbistotum tcmpus{»| 
intra duo vcra Solis loca % 5c * conclufum , { qutdem , quando honzon* 
tem Sol apparcntcr occupat in v (ub horario EvF, verc in ? fub horaria 
E£F; « autcm , quando horirontcm vcrc tenet in »3 fub horario E»F, 
apparenter autem fupra ipfum in alio Rcfraftionis punfto. Et 
hinc etiam patct, cum horarium, qui pcr apparcntrm So- 
lis in hortzonte locum traiicitur, femperintcr 
duos vcrfari,quiper vera Solis loca £, & 
•r/tranfcant ,&G 
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COROLLARIVM VII. 

TX HORA SEV HORARIO ORIVS OCCA- 
i.ifucapparencis, iccmque ioco Solis iu fcchpcica fcu 
parallelo diurno cogoicis; Locum Solisverum, 
qucm inilloparallelooccupac, icemque 
horam vcram , nec non Refraclio- 
ncm eruero. 

Sittamlocusapparensi', quam circulushorariusE*F,pcr vmbram a (li- 
lo Sciotherico proicdam , &c. cognitus, fciaturetiam ioEcliptica IKJocus 
Solis e » & parallclus diurnus x« t quia ergo totum hunc parallclum vuo die 
Soldclcribit, ideecjucalioatque aliotcmporein alioatqucaliocius pun&o vcr- 
fatur,Iubct apparentis oriusaut occafus tcmpore,locum vcrum Solis inuctliga- 
rc, quem fic aiTequeris. Intra Verticalcm Cr D,perapparentem Solisortum 
aut occafurr. v tradu&um, vbi is paralk lum -x o infra hoiizontcm inciderit ad £, 
illic Sol vcre' refidcbit , & horarius £ £ F penllum locum traductus , hof am ve- 
ramindicabit: arcusautcm »£(idcft, A Y) Verticahscirxuli intcrvcrum r,& 
&apparcntem locum£interceptus, eft Rcfra&io. 

Quar porro dc loco Solis in Horizonte di£ca funt, applicari pofluntad 
queamisalium circulum horizonti parallclum; nam fiapparentcmincolocu 
Solis praenofcas per vmbram ftili,&o Vcrticalis arcus pcr ipfum tranficns in lo- 
cum verum,vcl in Parallclum Solis, &c. oHcndct cartcrc quacfita, &o 



COROLLARIVM VIII. 

£X APPARENTE ET VERA HORA COGNITA, 

Rcrraftionem, locum Solis, &amplicudincm vcram, 

cempusqueancicipacum,elicero. 

Quxrc in Analcmmatc hora? apparcntis circulum , cxempli c auiTj , E rT, 
&hora? verar E£F,indc per communcm fe&ioncm circuli horarij, apparcncis 
tcmporis ErF, quam cum hor zonte facitin r,agc Verticalem CrD, vbiis 
fecat horarium verumE(F in Z ibi cft locusvrt rusSolii, & r£Rcftac~tio, & prr 
{du&aparallcla advEquatorem G H linca ot, cfr pnaHclusSoiis ; cuiuscom- 
munis cumEcliptica fcctio in f ,eft locus Solis in ZodiaCo ;fe&io vero eiuf- 
dem «- 1 ■ »» horizontein *, dat veram ortusaut occafushoram ; at r N 
Amplitudinem apparentem;* N vcram ; tu vtriufque d rfc- 
icntiaro totum intcr hic vcra loca 
vtcmpuj , &c. 

\ COROL- 
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C 0 R O L L A R I V Af. IX. 

HORAM SOLIS APPARENTEM, ET EIVS 
Refra&ionem cemporequocunqucindagare. 

Horologium fciothericum vmbras re&as non verfas proiiciens, qualia 
funt verticalia, &c oftendit horam Solu R.efra&ionibus eiufdcm imburam ; vt 
ergofciasancum bora Rcfra&io concurrat, notaeandem, dcinde Solisfupra 
horizontemaccipecleuationcm Quadrante Aftronomico, eVc. Hanc nuwcra 
inarcuMeridiani A EG» ex A verfus C, & afmenumcrationis.qui fity.g.£ 
traduclineam occuiram horizontt ABparallctam. q-iar chr ulum dnr* horarap- 
parentis,qui fit E«F,fecabit in aliquo pun&o* ;ia fi paralfclus a Sole defcriptus, 
io idem pua&umiconcurrat, verus &3pparensSolislocu$jVera&app;ircnt 
Solis hora, vcrus & apparens circulus horarins omuino conucniun t, ncqu t R.e- 
fradtio vlla adhuc fentibilis in ccclo cxiftit. Vt fi Sol in punclo a t fubaltitudine 
A^&horarioE*F, dccurratpiralltlumCancri IL, nullj R. fracnoinuenie- 
tur; quia tam horarius L*t F, quam paraHelus lL,conueniuntiae.odcm pun- 
doa. 

Si vero non conueniant, erit Rcfra&io , quam patcfaciet Vcrttcalis CaD 
ex C in D per a dcfcriptus, isenim vbi parallelum Solis atugcrit, ibidcm locum 
&horam veramSoIis, atquc Rcfra&ionem intcrapparentcm vcrumquc So- 
lis locum intcrceptam , necnon vcram eius fupra horizontcm ctcuarionem 
monftrabit. 

Porroctiam Horologium Mtchanicum ad motum Soliircguiatum.fia 
Solaribus probe conflru&is difcrepat, horam vcram in fc> apparcniem in 
Sciothcricisprodit. 

Etfic viaGcometricaopeAnalemmatis, d;<5torum plcrorumque verita- 
temad trutinar examen reuocarc facillime poteris; rcm humana alioquin 
induftria pznc fupcxiorem , negotio noo adeo labormfo fubigcs. Dummodo 
Analemma exa&um & rrwgnum fit. 

Ellipfis autem pertubum intromifTa, omnium optimeatqueclariiTime» 
defcdcum Solisquantumuis minimum, (tatim & fidcliflimeob oculos ponit: 
vndemoxadmonearis, Refractioncm inccrlo,& Solem in Refra&tone 
dcgcrc. Cuius proindcfationem fci»perhabcbis,in opcratio- 
nibus pra&icis , nii: crrarc & decipere vdis. 
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PORISMA PRIMVM. 

SOL ETIAMSI IN PVNCTO jEQVIN O CTIALI 
vnointcgro die perfiftercc, camcn daca Rcrraclione, .cx 
apiccgnoraonis vmbraro defcriberecin fubicclo 
plano nequacjuam rc&am fed curuam. 

C A P V T LV. 

S. Ic planum horizontaleA BCO,fcu vcru.feu vcro parallelu in tcrre; fuperficie 
pof»tum,perinde enim cft ad fenfum & rem pratfcntcm,&c Verticalis dcindc 
circul' A EC,srquino6ialisBFD,pun£tu 
arquinoctij , adcoque vcri ortusB, veri oc- 
cafus D , ad planum horizontale gnomon 
erccl us G H, apex eius H qui licet reipfa a 
ccntro vniucrfi diftct, cfV.clum tamcn cu- 
dcm producit , quoad fenfum , dummodo 
in pianohorizontalt non itccat: vmbram 
igiturin illudproiiciet fecundum lineare- 
c5am BD, quac eft i€quatoriscum hori- 
zonte communis fc<ftio, id quod Gnomo- 
nicipaffimdenrlonftrant, & in Spharrarc- 
clapcr fepatet. 

Pofitoergoquod Sol totum iEquatoris fcmicirculum BF D, ahfoluar 
confiftcnsin eodcm Ediptice;pun&o; nihilominus vmbraabapiccH proiccfta 
in fubiefhim planum A B C D , erit finca curua : in ortu enim B, Sol amplitu- 
dincmortiuamborcalemacquireuadcoque acccdet vcrfuspolum I, orietur- 
que R.cfri&ionis qualitate,in K, & vmbram finict in pudto diamctralitcr op- 
pofitoL: fic in M, occidet, ob candcm caulTam, noninD, proiicicns vmbram 
ferotinamin N; & fic vbiquefaciet vmbram Auftraliorcm, donec rcfradtio- 
ncm cuafcrit, fieuiuc vmbrarlineaN G L,pundisintcrcifa curua.non rcfta: 
cui rei ctiam cxpenentia fenfibilisadftipulatur,vt irpe cxpertus fum, dum die- 
busarquino&iorum huiusI : ne*inquifitionc,mcridianam inuefligaui. 

Seddices; etiamfublata Rcfractione, nihilominustamcn,in Spharraob- 
liqua,aftilorcdroIineam nonrcctam , fed curuam a fummitateftilircclidefi- 
gnatum iri, pofita cadero Solis in vcro vtquino&i j pundo ftatione , doncc in- 
tegridieicurriculum cxegerit. Quodficoflcnditur. 

Sitinrcfumptopriorefclicmate, ftilus re&us GH, in plano horizonttli 
ABCD, igitur fcbiata Refra&ionc, Sol manc cxorictur in vcri ortus puncto B, 

&quia* 
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cVquiaindex CH plano veri V<rricarKiocfl,proiicicturtotiiis'niIivn»br3in 
verioccafos punftam D: Iamquando Sol paulatim fupra horizontcm crigi- 
tur.extremiras vmbrarakaeumine H proiccta,extra vmbramG D priroo pro- 
miffamomninocadit, pianumquc jfcqujtorisBF D,&ciuscommuncm cum 
horizontefedtioncm B Dexcedit,&Solc FMeridiani pun&um lu(trame,vm- 
bra ab H pcrtingit vcrujs boream in G aut vltra.pm Sphrrar inclm«ione,&a 
primum autem punctum matutinum, cV vltimum vcfpertinum, Solts ccnrro 
invcroHorizontelocato ab apicc Hproic&um, inctditinltneam B, in infi- 
nitum protradtam, proptercaquodSol rnaior^ideocjucelcuatiorfit quam pun- 
£tum H, depremor eft ergo vmbraip(lus,quim vtlulincarB D, parallela.qui- 
bus pofitis, Gc vlterius vrgetur intcntum: illi linea non efl re<5ta, cuiusme- 
diacxtremis non refpondent, aut extrcma non obumbrant media, cVc. At- 
qui hsc eueniunt v-ftigio vmbraf a pun&o H profc&ar ; igitur ipfum norj 
eft linca rcift3. Mjior c(t eeidcns; minor probata manct : Conclufio ergo 

E quoporro infcrtur, u iinea JEquinoclialis re&a hibcri non-poteft, 
quandoSoliscentrum a plano .juino&ialis circulineque hilum quidcmdc- 
clinat; quanto minus acquiretur jccedente motuproprio fuper Eclipticam, 
qui Solem ab iCjuatoris circulo mox auehit ? Superueniente infuper tanta 
Rcfra&ionum malignitatc ? addita practcrea tcrrenar femidiamctri ingenti por- 
tione ? Vnde tota tam huius, quatn M:ridianr linea: ex hacjnuentio, noa 
tantumdirticilisjfcdlubrica valde&paru^ fidci reperitur. 

R.efpondco primo , hoc totum argumentum fpecicm & vim aliquara 
pre fc laturum fuiflc , fi Sol & paruus 5c valdc vicinus tcrrar exiftcrct, aut 
terra ad Solis Sphrram fenGbilitcr magna. N mc autem , quandoquidera 
Sol diuantiam a terra na&us eft , cutus ad terrcnam feraidiamctrum pro- 
portio omncmfcnfum paruitate fua crTugiat,Solis viciffira magnitudo terra; 
magnitudinem longcexcedit:hincrit, vt ifbe flilorum in rcbus Gnomonicis 
eminentior, planc infcnfibilescxiftant. 

rvefpondco igiturfccundo, hanc dirTcrcntiam , qualineavmbrofa are- 
c3:itudinedcfcifcat,non fenfu fedfolarationcpcrceptibilcm cflTc Qupd vtmc- 
Iius innotefcat. 

Rcfpondco tertio; planum ifsquatoris dupliciter fumi apud Mathc- 
raaticos, Geometricc & Aftronomice ftuc Gnomonice. Priore modo cft 
omnis latitudinis cxpers, & fic fumicur io argumcnto, fcd pcrpcram; po- 

Aeriorc 
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fttriore modo, n«n caret latitudine aliqua, fcd t3ntam minimum adipifci- 
tur , qiunta cft tcrrz diameter, ncquc id fine rationc: cum rnim Sol quar.- 
tirarcro terrar longc cxccdat. & a pun&o quolibet conum illuminatioois c- 
roittat, hinc ht ?t coni radiofi folaris axis cenferi poflit non tantum radius 
i$, qucm Sol a ccntro fuo in acumcn H dirigtt, fed ctiam is qui ab alioSo- 
ks puncto ip apiccm H arTuIget, & radio a ccntro Solis pcr ccntrum tcrrar 
tradufto , parallelus cxiftit ; 6c fic acquirimus fuperficicm jfiquatoris pla- 
nam Gnomonicam , cx multis planis geomctricis fibiarquidiltantibus con- 
gcftam , intra latitudincm diamctri.tcrrcnx condufam ; quam proindc,dum 
cintrum Solis non cxcciTcrit, fcmpcr ftiii G H vcrtex H, ccntrum mundi 
Hrfcrcns , in aliquo horum pbnorum infidcns , occupabit : vndc vm- 
bra talis fbii, fcmpcr toto die in communem horizontis c\ plani fc&io- 
nem, in rigorc ctiam fummo cadet. ncque cnim ftili rcdi tota vmbra, fcd 
folus apcx Iineamy£quatoiisdcfignat. vndctotiusargumcnti obic&i neruus 
fucciditur. Etcnim tamctli gcomctricum itquincftij planum BFD, vc- 
ram ^tquinodtij lincam pcr ccntrim terrse G tradudam , faciat com- 
muncm cum horizonte fe&ioncm BD, nihilominus tamcn rrliqua pltna 
huic tanquam principali parallcla > traducuntur pcr ftilorum cxtra ccntrum 
mundi pofitorum verticcs*, & faciunt lineas y£cuino<5tialcs priori parallc- 
las, &C. Quod autem vcrtcx H mane aut vcfpcre, extrcmitatcm vmbrz in 
infinitum cxtcndat, nihil obeft; & accidit hoc quia Sol adhuc in horizon- 
te iacer ; quamprimum autem cundcm afccnfu tantum proportionaiiccr iu- 
peraucrir, quanta cft ftili longitudo, &c. mox vmbra fubiectum horizon- 
tisplanum incurrit,& pofitaftationeSoiis in vc? o/Ecjuinoct j punclo, r c cft T- 
rimam dcfignat lineam, aradiofupcr planum jEquino<5tiale Gnonomicc oon 
Geomctricc fumptum, currentccrFcctam,cxc. 

Vndc ttrrx magnitudo obic&a, pugnat contra planum GcometriceV 
acceptum non Aftionomice j & motus Solis proprius fupcr Lclipticam v 
vno die centrum Solis extra planum jfiquinodiialc Goomonicc fumptum 
vixeuehit. Rtfradtionibus autem cauctur, fi linea u€quino6ij non tota ab 
ortu inoccafum alTumatur, fed a nonaautdecima antemeridiana , in 
fccundam aut tertiam pomeridianam dcfcripta. Tametfi hi 
folimodi non (Int, lineacmeridianacindagandar, fcd 
alij ctiam ncc pauci, nce infidi fuppc- 
ditcntur. 

S z PORI- 
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P O R I S M A IX 

1N EODEM HEMISPHJF.RIO APPARENTfi, 
Sol & vmbra ccrrar aSolcproicft3,firnu! com- 

parcno. 

€ A P V T LVI. 

Slttcrn A, (quam rcfpcdu coeli Solaris & Firmamcnti infenfibilcm nunc 
fuppono: hemifpherium apparens BCD, BADhorizon, infracundcra 
confiftens Solinpun&o E, cuius radius EA, proiiciat vmbram AC ;&quia 
EA cftinfra, ACfuprahorizontcm;in C ergo ftatuatur Luna, SoliEdiame- 
traiiter contraria; igitur oculus in A, videbit vm- 
bram terrac in C , occultat cnim Lunaro , & fic vide- 
tur. 

Iterum, E B fit tantillus arcus, qui refradionts 
quantiutem nonexccdat, vtpotedimidij,vnius,aut B I — -xfC^^ — 
duorucn graduum; igttur Soi in E exiftens, rcfra- 
&ioneafcendet adpun&um B,oculusergoin A,t- & 
pfura confpicabitur: Simulcrgo&Sol E, & vmbra 
a Sole fa&a H , comparebuncfuprailluftratumhc- 
mifphcrium. Ez his, 

Concludo l Vrabram a Solc dire&o proieclarru, qualiseft 
A C, fecanaradiisrcfrartis; qualis radiuseft cis A, B Ajtrans A, AF: 
ex Aenim illeradius pergitverfus Di & fiquidem vaporum fupcrflcies zqucaf- 
fc&a fupponatur vbique, quod fieri quandoquc poceft, 

Concludo i. Jpfum cadcre infra D iq punclura F , caocoin- 
cerualloaD, remocura, quaocodifccdic D a C. Qjupunctimin* 
cidentiar fiueRrfra&ionisin vaporibuscandcmobliquitatcm terminat,c\ ficut 
radius E A rcfringitur ad pcrpendicularem , fic radius Aintra vaporescodem 
pu n ct i A notatos rcfra&us,poftquam eofdcm egrcdi incipit, rt£. ingitur a pcr- 
pendiculari vfque in F,quc ad oculum patcnt inadiedka flgura ABEG; in 
qua, 

A F terra; BCvaporescircatcrram vniformes; DSoI; DB radiusa5ulc 
incidcnsin vapores; B pundumincidcntiar & R.efru6tionis; 




itrumterrxFprotra&a perpendicularis; & quia -tt^^Sx 
vaporesBC, funtdenfiorcs f «pcriorc ae c B EG C, idcirco Kj-^j^cT^iVjy 



E BFin cent 
vaporesBC, 

radiusB A,inoculum Arcfraftus, acceditaJ pcrpendicula,- 0 
ren B F : curmjuc vaporum tempcries cadcni ponatur,idcir- 
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•<oradiusUcfra<aionw.BA,dircaopcrgit ex A in Cadconucxam vaporum 
fupcrficicm, poftquam cxit in fubtiliorem ac>cm, vndefit vtapcrpendtcubri 
C G , di r ce Jat & nonpergat (dircao inl, fed infra illud in H vfquc, ita vt angu- 
Ius HCI Refra&ionis<poftcrioris*quetiit*ngulo DBK,R.cfraftionisprio- 
ris, fa&g in pun&o B, ob xqualrtatem mediorum , qui fuot vapores & angulo- 
rum incidcntiz ad B& C, qui itidem arqualesexiftunt. 

Concludo 3. D urn Sol io puaclo K, figura? prima?exi(lic , lis 
quorum horizon in oppofita plaga depreflus eflec lioca GH, 
Solem poft occafum vcrum, apparicaruro ia puncto G, vm- 
bram vcro cerra? rotcrpofitu dire&o faelam,vifumiriio C,ra- 
diumautcm refracluro GA, cafururn in I. Siitaq^ quod fieripo- 

teft, & fa<5tum crt fecundum hiftorias, E B rvcfradionis arcus ponatur duorum 
graduum, quia EG in contrariam partem illiacquatur, crit totus arcus BG 
graduum 4. Arcus vcrototus 1F Mcfradionis diametralitcr oppofitat, iHu- 
ftratus a radiis Solis pcr R.cfraCtioncm proccdcntibus , crit graduuro <S. 
vodl 

Concludo 4. Plerumquc vmbr^ terren x to t u m conu m fcin- 

di & pcruadia radns folanbusrefraclis, quo 

Concludo 5. NullamLuna?Eclipfinefle,inqua(mod6refra- 
clioaIiquacxrftac)Luna nonahquofalcem radioru refra&orum 
luroinetoca irobuacur, quodvciq; advarios cius colorcs non_. 
parum facio. Cum enim oppofitus arcus quem radij rcfraclioccupant, 
fu duplus eius arcus , qucm locus Solis vifi dcterminat , patet id quod 
dixi. 

Concludo 6*. Tetros Lunx colores ab horum radiorum in_. 
Lunam accurfu, haud parum iuuari. Quanquam cofdcm ctiam ab i- 
pfis vaporom coloribus tingi, non abnuamus,fcd libcnterconccdamus. 

Condudo 7. Vanaro eflc corum opinionero , qui Lunar il- 

los affinguot c circumieclo aerc auc corporc quodaro vapi- 

doipfi Luoar. Et multo inaniorero eorum , qui Lun* lumcn proprium 
clTe aiunr. % 

Condudo 8. Id , quod in Sole Ellipcico acculi, cx his vche- 

rnentcr confirmari , Chafmata nimirum & Kaumata cfle ra- 

dios rcfraclos , ia cxhalationes & vaporcs a Solo rmpingen- 

S^ PORI- 
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ORISMA llt 

SOLE, LVN;£ ETIAM ATQVF 
fteliiscoQueoiuoo. 

C A P V T L VII. 

QV* ha&enus de Solc difputata funt,cx Refra&ione , .accommodari 
poflunt in ftcllam cceli quamlibet, Solis nominibus immutatis. Natn 
& hac vicrflitudinrbus hifce quotidic funt fubic&ar. 

Dc cremoribus eoim carundem > quam fcincillacionem vo- 
camus, cx inquiecorum ioccrcurfu vaporum proueniencibus* 
BOO cft dubium_j> in hoc folodifcrepantaSole, cjuod ob fui luminis 
exiguitatem atque corpufculi apparentcm paruitatcm, ab intcrucnientibus 
vaporibus vehementius exagitentur quam Sol , vcl Luna aut planet* fo»- 
tiores. 

De Refra&ione carundcm pari roodo conucnic inrcn* 
Auclores: An antem eadcm illarum fit quae Solis, maior aut minor, ac- 
cipefequentia documenta. 

1. In omnibus mediisdifcretis & diuerCe dcnfirati^ fcu perfpicuitatis, fl- 
deris cuiufcunque radium oblique rcceptum refringi, coaftans cft & ccrta 
omoium Opticorum & Aftronomorum docVina. Vtrum autem & qualia ' 
diaphana inter aftrum quoduis & Atmofphsram inrercrcdant, huiusloci noo 
eftexplicare. 

z- Si corpora diaphana a ftcllis fupcrioribus ad Solh corpus eiufdcm 
funt perfpicuitatis, cuius funt a SoIcadLunam, ccrtum cfteandem fiderum 
fcSoils eflcrefracYioncm: fivcro media variant , fideraaliter& faepius quaco 
Sol refringuntur in fuperioribus. 

3. A Solc ad Atmofphzram eadcm eft ( caneris paribus) rcfractio tam 
Solis quam ftcllarum : quia mcdia interiaccnt vgiformia pcr qua? Sol&fidc- 
ratratucent. 

4. Ab Atmofpharra ad nos vfquc, cadcm cft fidcrumin vno incidcn> 
tix radio iaccruium rcfra&io. 
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Sitoculdsinfuper/ 
ficic terrar A, Atmo- 

vd fimul vel fuccertiue 
proiccerint adpicca fi 
dera;£, £, O, 

t*\ 2J., 1), &* quxuisfirmamentijdicocandcra fcmpcr fore rcfradio- 
ncm, quamdiu inuariata manet Atmofphzra. 

Efl enim iJcm angulus incidentia: ECF, ergo&idem angulusRefra- 
cxionis ACG, fiuc ECH. Ergo eadem eft rcfra&io. Quod Aftronoraiz 
cultoribus ideo in culco, vt fi circa fideraoccupari velint, Refra&ionis quan- 
titatem cx Sole prius per Ellipfia hauriaot;&fic Aftrisapplicent, quominua 
arcclodcuicnt. 

^AflrorumfummoConditori Deo, rjr Sdntlu eiw^ftderuminfim 
micdntibu*, honosdbfque refraclioneinteger , Laut 
sbfque e/liffi plena , infeculorum fecuk, 
- t^rnen. 
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Tm t* 'HAi* t* TmtuXouooQv UouTtoitozs-u. 

(T\ Oi@& 39n Kotastfv Ttvfcotc 7rtoixa)>\ta vtjov 

Tiomv Eoytva ovvJittivotffiTnvMi 
Q&t&T* J[q xaid Jvuov oa-ns oc-yiovac tvjiv 

Tt^ovTotc c<p3tfti eioTtyotyoi-n Jvot' 
TavT apjt ooucuvuv ti/otjo J 39n civom 'arovja 

N^ce ^otjv dhiu> oiJlpctli TshatyuiVfjV 
Kc^Ttc ^ttd Knuori Mivuty izrhttv aviotc, 
Clci cRn ic&fcv fx&c mpjtuffi TLvhoV 
Toiai bi dvUcuv 71 cf[tttxc J[t\(fivi ioixuc 

Hv3i@*, iX&iioiic vtjoc tXaostv 6J[oV 
x A<nu t nJ\outv@* XatoT^u Kcmt •Siva^zthaoTiic.: 

Imv^ztot^ctc &&%iiv Kaicftevoio mfoc. 
'flo\t 5^T?6f*fy«< fActra/ mtpy. Kpiorav 'Insvji 

w Evchouf /3iottS tvfyt •mccivejLfjLiVGi. 
'Evctv iXtj^atitvus t$tv aoriTtjoac AotMwv , 

'Ex J[ tXaluv Uoetg hMt» <poi&@+ ejf*. 
Nuy Uqeic ofrf Jtov (jituvQ. vroT vptag, 

KavTBf yoto QXvtrtTVU dvUcv 'o&imuiv. 
^Qtppjt J\jt xk dtxsvjts itjlt. <Bt$@aJtvet av afo©^. 

TSftiT tmcB^t' «"f ht) ^o/£@* txevi(§* ote 

<t>i\dcyi(&i Em<pavHit~ 
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MVS, RERVM PRyECPVARVM. 
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p. dcnotat paginam cum fuo numcro. v. Verfum. c. Caput. conr. Con- 
cluftone n. cor. Corojljrium. af. AfTcrtioncm. n.Numerum ttxtui 
prifixum. §. 1'arag'aphum. dic, Diccndum , &c 



A. 

2C QVdTOR VntCHj ,in tOtOVrtiuer. 

J-a~> fo, idct f fub Sphdratantmm rcfla, 
Rrfrachor. tn Solem /oco fuo mouedum 
n/b/l pertitiu induiget , contra morem 
al/orum parallelornm. pag, jz. n. 7. 
. Temput horarium Rcfiacl/ont corro- 
JPondens m arctu Aiquatorii quomodo 
conucrtatur.p. 107. Stderapopulis fub 
JEquatorc hatttantttut, amplttudtnes 
tam ortit/o4 qnaocctduaa mtmufal" 
laces exhttene.p: 120. n. 7. Sol 3$qtta> 

. torem decnrrens,ettamft moruproprio 
careret , propter Refiaclionem non*Wt- 
ftgnar /n planit horo/ogtartu , Uneam 
reelam.p. 127. f2g. e.jr. Squaroris 
cmm Hortzome feclio. eft Unea JEqui- 
uoEltalu.p. 127, Mquatoru planum, 
Vt&ipfe Aquaror fiJpetleturGeomc- 
tnce ,caretomni latttudme ; fectu ,fi 
Gnomonice.p. t2g. 129. 

iEquino&ium. Mortu annutu at jf.qtti- 
notlio tn Squinotl/um tcqualU effe po- 
teft , inaqmaiU nthilominm apparerc 
otferuatortbue. p, 119. n. /, St circtu 



horizonte cbtingat J/fficulter ct vix 
fecure tndagatnr. pag. 120. V/dCf 
Pu/ttluntf, 

A c r. Infer/or .fpirittu quem trahtmtu, 
aura tnfytrata & exjptrata , tdem 
quod Atmojpbara p. 19. 20. Corol. 
*-p 74. & 7S p. 76. n. 6, 7, S> 9. & 
p. 77 » '0 11.12 &c. aerfitg/dtucum 
caltdoconttnutu.pag. 7$ &7Q.n.2. w . 
luctdtu cum otfc/tro p.79. V 7. tnfe- 
.riorpfenutcFtvapor/but.p. $t. n.$. 
Super/or purtu /b. dtfcernttmr aer 
Vaptdtu apurofuperficte tntercedc- 
te, ettam cx Alhazentatqme VtteUto - 
nUfententta-.tb. rarejctt tjcondcn- 
fatur. p gf. $6. C 87. Ad 2. Vtdc 
Atmofphtra Vapores,&c. 

Altitudo Atmojphar* caltgtnofe ma- 
ior qmam nubtum. p. 71. v. /. T im- 
ptda aquaiu-aut non mtnor. tb ad 
finem.B 74..V. 4- ccrea fctrinonpo- 
teH. tb.v. 7. Tjcho Brahe cum Qre- 
pmfcuiu eam fintt ; & fic afcenfionem 
eim breutfitmamfactt mtUtartorum 
Germamcorum 12. tb, loanncs Kep- 
T lcrm 
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' lerm meiittm mitiart Ctrmantcum 

tUt conccdit , montcsc^ emmcntiores 
Jaar.o. 7f. dt altttudint Atmojpjrht- 

r* tffatai4 p.7S-7^- 77- &7S- V*- 
rtatur pro dtucrja coclt tcmpcrttj. 
p. 76. -n. S q.(? p *-77 tt.to. certa aUttu- 
dotnccrta. tb.n 11. nonfinttur cii va- 
pida aemt ttptditate,nequc cum fum- 
mismontium iugis. tb.n. ir.ltmcs ctr- 
x tus fiaiui nonpotcsi.p. $4- v 
Aliiuido Elltpfcos mator csl adeleua- 
tiontm fupra bortzontem , minorem» 
mtnor ad matorcm p. 6 y. v 7. 
Altitudo Solis prtmaria, cftdiamcter 
5 Solis iaccns m ptano Vcrttcaii.p. i.n.7. 

p<2.n.t2.p.6.c 2. 
Secundaria , tft cborda in circulo folari 
A/tttudini prtmari* paraUcia. p. 2. 
n. 10. p. 2. n. 12. p. 6, c. 3. AltitudtnU 
, iimcnfioncs qua. p. 1*. c u.altitudo 
Soiisdeficit t p.2j. n * 3* # 4- crtfcit. 
tb. n. f. 

Solis fupra horizontem , 7. e. 4. ttqua- 
tur inclinationi , qua communis ola- 
ftoru Aitttudims Sccundariort Jetlio 
facie ad vtrticalt lintam. p. 7. c . 4. 
avpartns mator quXm vcra cx rt- 
fiatltont ad lintam ptrptndicubtrcm» 
p.22. c.22. ad triapotifitmum Soiit 
punila infittuitur , fummum , mc- 
dium, infimum.p. 109. V f. 

Amplicudo ortiua & occidua. ln Sph*~ 
ra obltqua propter Rcfiatlioncm ptui 
tufio augeatur infcmtcirculo Ecttpti- 
ca afccndcntc, in fcfccndentcminui- 
tur. p. 4f. n t $.(yp. ff. n. t. ln rttla 
ftnfibtUter non mutatur. %b. n. 7. In 

v Spbara obliquaSotem refiatlU tranf 
fcrt tn circuios htrarios aUenos t idco- 
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que & vmlra fiili litttat horaria* 

anticipat (fpofiponit.pag. f* dtttn- 
do £. ld multo amplitu accidit //?_» 
Sphieraparalieta. tb. dtctndo4- E# 
minor tufia tn fgnis aujlraltbiu, ttim- 
.tor tnboreaUbus. p. tt$. v^.^nifub~ 
fune JEquatort ffoU nacifcuntur am- 
plttudtnes crroributmmut obnoxiaA. 
p. 120. n. 7 amplttudincm orttuam 
aut occsduam tndagare. p. 122 ..CoroL 
2.exta appartntt refiattiQncm eruc- 
re tb Corot.2 idcm aUter.p.122 Co- 
rolL 4. Ex loto Sotts in Zodtaco & tem- 
pore anttctfato cognttis , AmpUtudi- 
vcm vcram & vtfam , & aUa muUs 
cognofctrt.p. 122 Cor-otU j. Wy 

Analcmrna ad Rcfiatlionis negotiunu 
mirificc conductt.VtdCc. J4. 

Anhelatio cx curfuautvchcmcttlalo- 
re concttata t vndc proucntat.p.^7. 
• num. 8. 

Angulus incidcntiz , idcm quod Linea 
fuper fuperficiem inctinatto p. 4. v.o. 
JEquatur angutisKefiatlionis & Rc- 
fiatlo. p. 4. v. 17. p. 20. n. 2 Depre- 
hfnditur ciui matorvcl mmor quan- 
■titao ex obUquitatt radij mctdtmtt 
maiort vttminort. p. lt. c. ry.p. 22. 
c. 16. p. 2$. c. 17. p. 24. c. rg. VidCf 
IncUnatio. 

Refra&ionis,^4£.4 v. 12. p. 20 t c. 14. 
p. of. c. 4f*p.t02. c. 47> Stnfu non dtf- 
fertabangulo , quem Unea rcjratlto- 
nii & radimk puntlofolari vtjibili 
in ocutumirrefratle prottnfm tom- 
prthtnduntin todtm.p. 102. tof. /<?♦• 
f 47. Vidt Refiatlio Sotis, &c. 

Hefraftus,^. 4* v. t4. 

Aogulusmixtus, qutfit ab arcu ar~ 

cutari 



I N I 

tulari & raJio tx vno dtameiripun- 
tlo ,tn periphcrtamcttch, quU fit mi- 
ntmut.pag,2$. CoroU.y. aut ,fipun- 
fla atttoyi extra ttrtulum affumpfa 
tn vnmm dtamttrt txtra ttntrnnu, 

CtUuttKti tb, 

Ah o i foUrU quantitat probabilittr ea- 

dcmfcmper efi.p. 120. n. 6. 
Apcx. Cont folaris.p. 1. n. 4.p.2. n.12. 

Anun. TtabtctdU inctufa corporibus^ 
tdcm potcii cvrcarefiaflionem , quod 
tpfafacerent ^ftfottda cffent.pag. 4}. 
V.j. congtlata refoluta non efi con 
t\nua. p tf/.w cuynagUperJficua 
quam gUaes. p.89. n.2. quamnu- 
tes. tb, n. ic. fiigidaquam altda.ib. 
n. 2, AmpulU tnfufa , CrtfiaUut tra- 
dttur.pag.$o. Bombardat imitatur. 

A rcu s. Diurni aqno maiorts fiunt Re- 
fi.1tlior1cf.4cj n. 4, noEiurni mmo 
rcs. tb.dum Sol circahorizontcm pj- 
raUcli fiti artum vel Jpatium intct 
* dnos circulps horarios tonciufum ap- 
9 parentcrpercumt,ptu4 tempprUxla . 
tttur i qttam ft aqualetttr tonfectf 
Jettn mertdic p. fo n. 

Arctu cllijjeos degcnerant quandoq^ in 
intcasreclas.p 60 n j. 

ArtMi ttrtult verticaiU tnttr verum & 
apparentem tocum Sdlis interceptus, 

** effRefiattioSolU.p.iof. 

A L e n (i o Solis inttrdum eelerior, intir- % 
dum tardtor.p. 97. v. 20. 

Afpcritas pertmctrt folaru , prouenit 
partim cx fupcrficiei Atmojfharica 
tnaquatttatt & trtJpattont,partinu 

** txtpfa parttum mtra-AtnioJJljaram 



tementarum inquietudme. pag, 7 t s 
V. 1 f. jyt.p, $4. tn Rcffionfione^. 
Atmofpharra. Efl vaporum Rcgtof.?. 
n. ii. 'p m 17 f. 13. n. f omnta [upra fe 
fofita rejringtt.p. 17. c. 12. denjiprcfl 
txitplagU. pa?. t7. t. i$. n. 4. ttrra'' 
tonccirtta ib.humilis ey dijcontinjva 
athtrt.p. /,?. n. 6'p ig.CoroU. 1, dsn. 
ftor quamather t aque rarla atq^ae* 
arumalU.p i^.CoraU.2. cademcum 
acre tnferiore , probatur Vartisra- 
ttonitiu. tb jiatuitur ob ocults\ft- 
tttndu vartos rtfiaBionU tafiu.p.34. 
• t. 23. quomodo & qit.vc Sottm con** 
trahat. tb. ctntinuafptUucida , terjt 
poUta,generat ordinatam eypuram 
EQipfin : difioluta frtaligtnofa, tur- 
lulentam &obfuftatam, vtr umqut 
Ju d dtuerfa vuporum at j. exhaja- 
tionumnatura.p. 68. <T 69. Jf, Xtcj 
Vcntu. 

A t m ofph arra iltujiris maiorcm Sotis te- 
fiaclioncm & EUtpfin grandtorc pul- 
thrioremfy affcrt , quta cfi humtlu, 
tontinuafpcrffitua, ttrft tonglotdta. 
p% 69. ty 70. Kclufoja minut rtfirtn- 
gjttmintuj. toarclat Solem, ty radm 
ampliut htbetat , quia efl alta , rma lc 
toagmentata , & flucluantu fitpcrfi. 
titi.p. 70. ty 71. &p. 72. v.jt. 

A l m 1 >1 j Ii rra colorat Elltpfin.p ji.V.fo 
pofipluuias tur limpidior exiflat. p. 
7** & 73- Supcriorcs AtmoJpBaraca» 
iigtnojapartts, deftcitntibm inftrio- 
rtbut variis medis dijpereune. p. jrj. 
v. 14. cotores ipfarum ferruginei in^ 
huntiliore materia rttipintur ,quam 
aurora tb. Limpidapartitus tondcn* 
faiu &Unt conltnuatts pradttxcfb, 
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ideoj, pcJluadior atqttt ferenior qua 
Caltgtnoft , quapartes rariores qui- 
iem , fed mtnm bene coharcntes ## 
fortita.p. 89- 90. 
Aurora, tinte nutes accenditnr >p*g- 7J. 
V. 2 0. Color tiu4 ordinarim. ib. altt- 
tudo fitmma,mtUUr. gtrm. 12 p. 74. 

Axis Coni foUrU, p. 1. n. 4- & f. p. 2. 
num, 12 eitttad vertitalem Ifncam 
tncltnatto f>. 7. c, 4. 

. B. 

Bafo. ContfoUrUeffcirtulm.p.t.n.X. 
f.p.2.n t i2.p.ti.V. 1. Incbartamper 
tubum tratc&a fitum tutrfum obti 
ntt. quomodo JignAndacirano. p. 9}. 
ttrcafinem. Si iongituiini bafeos 4 - 
quatur Altttuio, nuUa EUtpfis eft. tb. 
Etlipfes vitiofe quanio tn Bafin irre- 
pant, & quomcio cognojctnittttqut 
vitanit.p. 94- 1 4U Mtnor fittfta- 
te, mator bjtmt, inuariatotuto.p.9$. 
Bafeos fbUrU magnituio & figrira^ 
tUtptica luculenter tnuefttgatur per 
pinnaciiiorum ftramtna, ty hmbum 
quairantis. p. 112. c ft. & eft SoIU 
tirtulo vifoproportionaiU. tb. 

c. 

Calculus. Ex apparentilttt orientU aut 
occiicntU SolU punUU ieiuclmfal 
Itt.p.f4 n.g exmmutUtemporariU 
inter verum & apparentcm Soiis oc- 
cubttum prttcrlapfts, eltcttfactlcrt- 
fiatlionem SoiU.p. 106,107. 108. 

Circulus. Semper apparenttummaxi- 
mut, apparet minor fe ipfo Rcfiaftto- 
tie.f. 44. n, t. 



IX. 

Semper Utttium maximm , apparet m4- 

torfttpfbRefiacliont.tb.n g, 
Qut iocum hortzontU ftnftttUs tnftiet e% 

rtfiacltont , mfia tunitm tfi ex par- 

tect.tb. n.10. 
VtrttcaUs refia&i plut qnkm ftmitir- 

tmlumfupra bonzonttm tutbunt. tb. 

n.tt. , 

Omnts circuliai horizontem olliqui a- 
mtttunt refiaclione perfeilam tirtuk 
rotuniitatem.p 120. v. vlttmo. 

Circulus Sotarts apparens , pag. i.n 1. 
Vtrut p.in..$.htccircututtfi bafisco- 
ntfoUrts,p.i. n.4. etm ciipiano vertt 
cali fer axeconifoUns tranftumt fe- 
clto eft dtamctrmSotis vtfualii .& Al- 
tituio SotUprimarta: p.i.n.7. 

JltttuitnU folarUprtmArim Jtmptr eft 
maximm.p 12. n. 2. 

MtitudmU fiiarU fecundanm cft ma- 
ximm SoIU centro borizonttm tnfi 
itntt.p,i2. n. 2. txtra , tsl non maxi- 
mm. tK 

Sccunium altitudinem circuli fempcr 
& vbique funt maxtmi p,n n.4, % 

Cirtulus longitudmU (olarU qut.p 11. 
C.tt.ad tmtttim. Maximm cft quan- 
io Zentth tranfit. tb. num. 1. mtnt- 
mm quanioinbortzontt fenfibttt ta- 
tet. tb. meiim inter vtrumqutj. tb. 
nulim in Spbara otltqua extra Tro* 
pitos , fit maxtmm pag. 12. num. 
intratropicos fiunt altqui. ib. 

Circuli inptanU Solem fecanttbm iacen- 
ttntes , eaniem tum planU fitU Ap- 
pcUattonemfortiuntur. p.it.c.ii aj 
inttittm, QutextUU, &quoSoiUIo- 
to,fmt Ctrcult RefiaUionum.p.t2.tl.. 
n.t.2,j. 4,f. 

Coclunx 
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Cttttirw. Quidquid iri coelo fsepra At- 
mofiharam eft, rcfitngitur.p. tf. af- 
fere. 1.2. $. conflantcr ' firenum p/tu 
refiingit , quam mbu/ofum & qua- 
rt * p. 41. v. 14 Coe/t patentti omma 
punela, pr*tcr Zemth,refitnguntur. 
p. 4j. n. 1. tmmaprater Zcntth , iu- 
fio fub/tmtora Vtdcntur. tb.n.2. quod 
de coslo apoaret pUu efb qttam appa~ 
ret.ib.iu 2 VidcQtlor. 

Color. El/tpfis inchartdm dt/atuspra^- 
fitgium dat tempefiatum coeU. p. 71, 
&72. adfincm&tnittum. 

Auroraordtnarim dtuerftu acoltre At- 
mofthtrit turbtdtt. p. 73- V. 20 ac- 
ccndttur Antcnubcs ,& durat tnomns 
coeli temperie. ib. 

ln dtaphano nafcttur ex interruptione 
conttnuationti.p. $8. v. 2$.p. 89. ». t. 
2 3 4 j. 6.8 9 p go.n.io. 11. 12. 

Con (1 r 11 fa 1 i o , mtnutt locurr. p. $c. $6. 
&S7-fir fitgorc, & comprefiitne Vto~ 
tentA p. 8f.ad2.p. 86. n 6. 

Cong* laia 1 , filutti ntn ctnttnuantur. 
p. 8t. n.$. 

Conta&us So/ticum Uorizontefecundtl 
Varta puttela quomodo cognofcatur. 
p. tto c. fo. p. ttt. n.t 2 3 centrum 
dtfficuJter animaduertttur. ib. v.22, 
aduertitamcnpotefi. tb. v. 26. 

Continuatio partium in diaphano ,csb 
caujfapcrfj>icuitatti,p. $$. v 22. citu 
interruptiogignit colorem. tb. V. 2$. 

Contradic So/ti ex refiatlitnc horizon- 
talt in fententia Tjchonti cfl minu- 
terum j'.p 33 c.22 vndegeneretur. 
pag. }4- c.23. aqualti cfi tn Zenith. 
pag.tf imequatti in Horizonte.tb. 

Hinor ctntratlto , quando Sol tmpurior 
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& Isscti maligniorti. p. 64, v.fp. 6fl 
adfiwm. VtdeElhpfis. 
Conus filarti) & ttw bafis % fuptrficics, 
vertcx, axti. p. 1 n.^.p. 2 n. 12. ipfi 
( abfirahendo a Refiatltone ) efi re- 
cltu. p. 1. n.j. ciU4 radtj quando re- 
fitngantisr. p.18 conc.t. tnchartam 
per tubum traducttur fitu cuerfi.p. 
f2. ad finem. idemfit ft tn anguft$ 
ptnnactdij ftramsne dccujfctur.p. 112. 
cap. jt. 

Cnftallus melior vitrti. p 40. cap. 24. 
etm diaphamtac quomodo dejtrua- 
tur.p. 89. n. 2. vsde Expcrtcntne. 

D.. . 

DenfirasMeoij nudcacceptm adRefia- 
Uionem ml confcrt.pag. 1$ CorotL /. 
comuncla cum tncidenttatbltquafa- 
ctt Refrafttonem adperpendicu/arem. 
p. 18 conc. 1. 2 p. 28. adfinom. 

xAcrtitnfertorti & AtmoJpharAcadtm. 
p. /p. CoroU.2. 

Dup/ex; a/ta partiumcontinuatarumi 
4/ta ma/e connexarum. tlia c/arita- 
tem & pcrfptcuttatcm dtapbanotm- 
tntnuit nonnthil; b*c omntutferme 
tollit. p. $8- in Re/p. 2. Denjita* dt- 
mojphara 1 ib. Dcnfita* parttumcon- 
ttnuatarum vincit cUrttate & per- 
Jpicuitate , rarttatcm partium dtjfo- 
Uttarum. p. 88 89-, 90. orttttr cx fit- 
gefaflionc aut Vio/enta comprefiione. 
p. 8f. tn rcJj>onf.ad2. 

Diametri folaris defctlum EBipticunu 
inmtitutarcuocare.p. pr. c'42 Ma- 
gmtstdintm vifualcm , dtclt ctttm, 
Osiadrantti tpera , initcnirc.p. //2» 
cap. //. 

T s Du- 
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Di a p h a n 0 m . ldem fimilittr co ntinua- 

tumnibtl rtfiingtt', p. 3,^.43. dtuer» 
fum rtfitngtt. p. 3. n. 13. aut dtffor- 

mittr tontmnattim. pag. So. v. /. & 

pag. S3> rtfrtngtns quodnam. pag. 3, 

n. 13. dttitur Atmofph*rA. tb. pag. 4. 

1>. /. Diapbani fcqutntis fuptrfictcs 

tontinttrtfracltontm p. 76. 
Diaprnnum tdtm quod toloribus va- 

tuum.p. S7.V.21. \vi\ 
Diaphanitas a qua raritatt ac denfita- 

Uproccdat.p. 9S. v. t+.p. $9. 
Declinacio Solisin jEqutnocltisvndt» 

proutni.it p. 4 U n. 9, i*i 
DiduCtio Solis /ecundum altitudtntm 

inSadirty btmijpbario inftrtoro. 

pag. 3f. t. 23, Tubt Opttct , vtde T/t- 
• bttt. Corporis rartfailt. Vidt Lo» 

ttts Rartfailio. Expcrtemi* % &C 
Dics ctmlts ab ortu ad ortunu 9 aut oc- 

tafu ad occafum rtfiacliont SclU am- 

pitantur p. 49.^.1. 

mtdta noclt ad mtdtam noclem, aut a 

mtrtdtt ad mtrsditm, a Refiacliono 

nilpatiuntmr.p 49 n 2.3. 
Solarts vfuaitJ. feu arttfittales aut ar- 

tus dturni , ftmptr fuut iongiorcs-dt- 

titOf ob rtfiacltontm.p. 49 > n 
Dics inttgrtanticipantur & poflponun. 

tur Refracltone , in SpbaraparaUela 9 

ty vatdeobtiquis.pag fo.n, t,p, 120. 

num 10. 

Dimenlio SolU pafitua tsttborda in-> 
ttrtuloSolU abaliqnopianoipfum ft- 
canttfafla.p. 13 c 12. qualU & quo- 
tmpltx ib. ficundumquamdtmtnfiO' 
rttm Sol Rtfitngatur vtrticitonctn- 
tritus. p. t3xoncl.t .vtrticalittftdnon 
concentrictu. tl.conc 2. txtrd Ztnitk 
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& Horizonttm, p 14' ccncl. 3. in H*- 

rtzonte.p,j6.concl 4. , -.v 
Diflolutio partium tn dtaphano gtnt- 

rat opacttAtcmftutcolortm p.ig $g. 

V 2$.pag. S9- 90 Eijf taujps Atmo- 

jpbtr* caitgmoja&majcr confujio • 

nis pt jfCtpua p. 70. V.27. p. 7/? 
DiHantia. SttUarum inttrft m bon- 

Zoutt vera. p 4f. n. Q quart aflht- 

rcat maior. tbid. num»g, & pag 46. 

n. 10.P.99.V. iS> 
Soli4 attrra mtnor tUhxynt.quam^ 

flatt.p. 98. v. 16, 
Tirmamtntt a ttrra an ftnfibiiis fit ad 

tcrr<tfcmtdtamttrum, quomodotn- 

quiratur.p. 4.7. & 4S, 
D 1 f ta n t \i.SuperficiciAtmofph<tric<f quo 

nsAtor t boc mcidentia radij mtnus ob*. 

liqua,refijfltoj 1 mmor t & adfcnfunr 

nutta tn Qoncauo Sfh.tr* Lttnara, 

p.19. Coroii. 1. 

E. 

EUi pfis Solis. Qttid nominis, vide Pra>- 
fationtmad Leciortm. vidt Contra- 
clto. Infcrior EUtpfeos medtttOfi con- ^ 
tralltorfupcriorc. p. 3f. V. /r. 

Quocunquc anni tcmportconttngit in~> 
, bortzontt. p. ST n.3. Quiius homt- 
nibm Soi vbtcunqucconjiitutm ttm, 
port quocunquc , Elhptitusapparttt^ 
p. $f. n, 4. y 6. 7. Quiui» ocuLu Elli- 
pfinpcculiarem vidct. tjr tot dtutrfie 
formantur Eibpfts, quot dtutrfis funi 
in Atmojphara puntla. pag ;6. n. g, 
& 9. EU/pfes qu<edam anni 1614 p, 
$7, EUipfin pluuia augtnt. pag, fg, 
c 32. nubts tUspfin fttans % dtdutit. ib. 
Oftob, dicio. Solfub cUipfi loco eodem 

confi-- 



st 



roufflir aliqttamiiH , pag. rp. vtrfi 
£. & pag.62. verf.7. Eti/p/is maior 
quandoque fubmatorc mb horizontt 
titfiantia, minor fub minore. p. ff.jf, 
Attemm. Superior perimetri arcut 
comprefiior infertore ib. f.Demum 
& p. 60. n. 1. Longituio eadem qu* 
Soltspleni.p. 60. n. 2. ttmbus Etiipfeos 
in reftam tineam abit. ib, n.$. Etii- 
pfstotaa>ifrattuofa,ib.n.4. Aitttu- 
iinis eUtptic/e inconfians variatio. 
ib. rf. f. Sinuofi in Etiipfi hiattts , &c. 
tx Atmojphitrafuperficit flttcluantt. 
p. 61. tn Dicendo. num. 1.2. $.4- & r. 
Eti/pfes borizontalcs maquatesfitnt. 
f 62. n. 6 Etispfes altquot anni 1616. 
a pag.6j.ad67 hltnor EUtpfis adim- 
purttatcm Solis maiorem.p. 64- V 9. 
Eltipfrs ptcnaria.eadem qu<e honzon- 
talis. tb. ctrca finem. Mator Elltp/is 
adclaritatem matorem. p.6r. v. 4. 
F.UtpfCos altitudo mator fub eleuatio- 
ncminorCy mtrtor fub maiore. tb. v.f. 
Vaporum ^ifcoferum multttudo, im- 
mtnuit Etiipfin. tb. infine. EHip/is ob- 
fcura , intoco obtenebrato cUre ccr- 
nttnr.p/j-.v 2. EUtpfes adtutrftsob- 
feruata eade phanomena ofientant. p. 
67.C.Z4. Etitpfis vemtfta,ex claro Sotie 
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yz. & 73. Cahginofk Atmofrbttrttfy 
ttpftnparua & tbfeurafubmimfirat. 
p 69 f.Detnde.&p.72.v ti.Pertpbe- 
na Etitpfcos fepe prtcifa & mundttcr 
termtnatatn charta dciabitur.p $2, 
Modi EUip/tnobferuandi/fHinj r p 90, 
f /7. EtUpftsfatiax qmando contingat, 
cum in Soie tamen nutia eft , & quo- 
modocauenda.p 94 c.41. EUtpfmSo- 
lis ad minutarkuocart p. 9^.96 &of. 
qutbm temporibtu captadaftt Etiipfis. 
p-97 f.4i Dexterrtme foUm Quadra- 
tis ttnearit ope indagatur. p.tu.c. ft. 
EUipfis est fumm* C tnfim* fbtariM 
puntloru Refratlionit dtfftrtntia. p. 
112. EUtpfis comunfta, coniugata,ra- 
dtcalUiqut.ib.Etiipfts adEtiipfinft* ' 
habct,vt Refraftio ad Rcfratltone ib, 
cx Etiipfi cum fua RefratltonepracO" 
gntta* altiu ElUpfeos RtfraftionccUm 
•cert.tb. Modm condendi Tabulam El- 
ttpfeon,& RefraFltonum.p.ti4.obie- 
tliones contra dtluuntur ,pag ttj. & 
116. Etiipfis antmaduer/io omntum 0- 
ptimeprodti Sotc tn Refrailtonc ver- 
• fari p. 126 ctrcafinenu. 
Eccliplis Lstna horizontatis centraJis, 
qutd frt. p. toi. quomtdo ex ea Rtfra- 



cho cognofctpofiit.f. 102. 



tubare.p. 6g. f. DeVcntit. turpisex* Eleuatio Solis fupra honzontem quo 



fquatitdo. ib. vttrt) colorcs trahuntur 
ex Atmo/phara. p. 7/. v. r. Trcmie 
C cxafptratnr. ib. v. if. defertin-» 
chartam faciem coelt, vnde ex ea cae • 
lt tempertem non mtnus ttcet pr*ei • 
pcrc , qnam otim vettrcs cx afpellu 
Lunte. ptig.71. & 7i.ptfbpluuta4no- 
Eturna* lUtpfrs matutina mator & 
ferenior.qutanotlHrnofrigore Atmo- 
Jphara Umptdmfatlaefl humiUorp. 



modo obferuetur.pag. 112. c.ft.pust- 
tlorum item ipfitu , fummt ,medtj & 
infimi. tb.v. 24 qutd ftt Eleuatto p. 
10 r. v. 19 advaria Sotis punQain- 
fittuipoust.p. 109.V.8.& qnomodo. 

p.l!2Cfl. 

Excecricitas Solis quemodo notaripof- 

fit. p. 99. v. 26. 
Exccllusac deYcftus dtametroru foU~ 

rium minuta rentcitur.p^f. r. 42. 

Ex- 



ih:.d 

Eipericntixvari*. Vitroruen ingene- 
rt cirCA RefraUtencs , pag. 36. 37» 
- ' cap. 24* * • 

Vitrerum circa Kcfrittliones in/pcci^ 
pUner.stm, p 57 c 2 f 7 pUmxf- 
mexornm & pUnoroncauontm p, :g 

. tt .i 2 Conueecerum & ConCJUerii 

- homocentrice.f.48. & 39- *• uZ 
f. conucxorum& cocauorum vtrin- 

que.p.39 » t 2 

Cx\[\eH\VyCrtfl4UH4,Ciettrisftertbtu,fu' 
ferat vitrnm. f. 40. c 24. cnrplc- 
runaut a vttrie fuperetur,cauffa eft, 
ipftue tn fuhgendo comumacta,& ar 
uficum vccordia. tb. 

Nubturo; aauea ad refratlionem aptie- 
res t terreii.p.4i» . 

Ncbularum.^,4-* mbulefumcalum 
minuerefrmgitfereno. tb. 

fumi , de tremore Solis , proftaltlicnda 
fimtiUatienefteUarum. p.42. f.Con 

firmataeft. 
Aqua vttro tnclufapotefl omnta ,ju<e vt> 
traaut chrtftaUusfoisda, &c.p 4h 
' verfi. 

lignatnobfcurum tralucentia igmtum 

colorem cxbtbent p. 6Z. v. 21. 
yjubes ccelo feremfitmo tn aere nafcun- 

MMZ.& euanefcunt. p. 73. tn obtecl. 3. 
tstlnfima montium iuga hyemc ab ani- 

nsalibut tncoluntur.p. 77. ». 
^iqua ampulUinfufa,acrtftallon$nds- 

fiermturv*fu,p. 80. m 2. 
Hebula> ntxautpluutacadens ,rcmota 

vtfut jptfior appartt , quamfit.p. J/. 

n. 3. circafincnu. 
Corporis rarefcentu & condenfandt vm- 

rta expertmenta.p. Jr. & (T pag. 

89, at.juego. 
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Tubt ad ebieQ* xicina & rtmoia.p. nf. 

facics SolUinchartam deUta.facttm» 

. cceltjehunctat.p 71.&71. adfincm 
t &tnittttm. 

Factes ac manus afluantU hominU juu- 

retntumefcant.p. 87, n - 9' 
r.gnta So!i< irrcfratlt CtrcuUrU. p t. 
n /. Kefraclt tn Zentth & Hadsr rfr^ 
cu/aru.pag i^.n.z. Inter Zcnttb & 
hortzomem , & in horizonte retunda 
tUtptuafecundumaltttudmem tbtd. 
n.$.&4. Inter hortzomcm & Na- 
dtr t eUiptica ,ftdaltitudtne excedente 
lengttudinem.tb Solte ex centroelit- 
tvofph.tr * conjpeclifiguracfl circu- 
Uru magnttudtnt naturalt. p. }6.n. 6. 
Ftgura SolU tx nubtbue aauofis.p. 41. 
txNebulU.p. ±2. 
Ftgura Elhpfcos vmformittr dcfictens ex 

juperficteterfa.p. 70* v. i± -nJW 
Ftgura fiderum mundtter tn chartam* 
dcUpfa pcr tubum muariatu.cxhibet 
proportioncm tUorum vifuale. p. 99. 
neaue dtflantia tUoruma terra fenfm 
dtfferre cenfebttur. ib, 
Fumt Solemimjtttetant ,p. 42. f. Con- 
jirmata esl.ficsn Atmofphteracali- 
gtnofa, faciunt exhalattones ftcca. ib, 
V.19. &p.7*> V.20. &p-7e. v g. &C. 
Frigetadk>6*»f ctntmuatione tUtbata 
parttum dtaphani , fer/picuitatcnu 
. confcrunt. p. S8. aJfinenu. 
Fundzmcotitonusopcrif.pag. 1.2.3 * 

c. t.p. r. c. 2. 1. 4. r. 6. 7. s. 9. 
Refracltonie adUneam perpcdtcuUrtm : 
p. 17. c. 13. n. 1.2.3 4.S 6. Suamtta- 
tuRefrailtonu,p.20.& 21. n.1.2.3.4. 

G. 
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GibM, anfiaffm & ftntiofi hiatm inSo- 
lu Bllip/i, r.on ortuntur ab inumbra)- 

- trone mtericcii corporn opaci , fed ,\ 
Rtfratttonetn flucl iatc Aimojlh.tr. t 
fuf erfictefaela.p.6o.C6t % m Dubio, 
& DtCendo. n. /. 2 . 4. r. 

Gbcics itquefcentt partt non tflconti 
tiua.p. fi. n. l.mtnmtranfpArttqua 
aquap. $9. n. 7.. 

Ciai ita!. Vaporum vntformis Atrno- 
jpbaram mbumtlem aquabiUm & 
tcrfamfupcrfiacm confot mat.p. ?q v 
v. s.. 

GfoiTi vapores apparent inquoiibet ho- 
rtzonti , dijparcnt w Zemth qttouu :: 
vnde ntcejjartum efl cos terramv- 
fcfc &femper ambtrc p. 81. <? * i% 

Globu» tcrrcflru dcbite coliocatm , o^ 
ftendtt. dato quocunqu» tempore. qui 
bomwcs fubfint hcmtjpharto a Solc tl- 
lumtnato. qut cundtm habtant tnfno- 
hortzonte ort$nte % qut occtdente.p t y r.. 
ff. 6. qut elcuaiufupra cundcmquj in 
Ztnith,p f6 n.7. & co> ftqufter- 
y*t Elitpttcum, qui circulart m,&c 
H„ 

Ht\'\t'fiue cxhaUtioncs terreftres,funt 
caujfa Atmo/phar* caiigmofe, tfta 
Eliip/is fqualiida. pag. 69. v. 1. p. 7*. 

verf.i 9 . 4*1» , , m 

Halitus teptns appartt difttntlm ab ac~ 

ti.p. Sz.v.f. 
Hc' ofcopium proficuum cfl ad cogno- 

fiendum contatlum vittmum Soiut 

& Honzontu.p. m. v. 18.24-. 
He nifphacriuiT]. Quomodo fe habeat 

apparens bemifyhartii ex Refraclio- 

nt.p.43. attumtroi. vjque ad 



tt.av tottem, vtl mimu toto eompa- 
rcat, quomodo refctatur pag. 47 .tj> 
4-1 Qmloomtncs hcmtfthartoa Solt^ 
tUuftrato fubfint , temooredato quo- 
cunqut, cxploraregiobiterreftriobt- 
ncficto.f.jc.n.7. Sol Atmoftbarahc- 
mijpbartum^ tHftftrat , & totm wto- 
to atauefaiguJviiufdtm punclu re- 
fiwgttur & m EUipftn conformattor : 
ficut folct inffeculo. pag.j6 % n.g. Sol 
rcfiaclm totum bemtfpharium vapi- 
dum tmpiot.p. ttg. n . 2. Soi& vmbra 
ttrram codentbcmtfpbariofimitito- 
parent. pag. i$o. c. j6. Soltn oppofttia 
bcmifphartufimul confficuur. p. 13. 
conc. j.. 

Bora. ln Sphara rtcla aut buic vicinit, 
Rtfraclro tantfi m borarumporttones 
fmivsm cxereet.p.f 0,4.4,, & j. Uor* 
ortm (soccafm tn rcfracltoneeadc 
dtcatur ab boniogiu qutexaltttudi- 
mbm conficimur,qu*futjfct wdtcata 
al tualfqucrcfrathone.p. //. dicen- 
do /; jecmfit m fctothtrtcu aitu. tb. 
diando 2. Vera. ortm & occafm-bo* 
raadrcfiacltonem cognofctndamfci- 
tu esl ntceffarta, p. 104. p. to 9 , v. 26. 
Ex Hora JtuHorartoortm occafufue 
upparentu y & ioco Soiu w EcitptH<u, 
Re/rachoncm & aita eitccrc^. p. t2j. 
Coroii. 7. Ex appartntt & vtra hora 
cogntta Refiaclionem & aiia eiiccrc. 
tb. Coroli.S. Uoram Solis apparcntc 
ctm Rt fraQionem temporequocit- 
que wdagare. p. 126. CorolL 9 . 

Hui ari* Linear. Sol.fttim. vmbra fti- 
ii, /tntaj, borana funttn todtmpla* 
nohorarto. p. ei. dtccndo $. hwc Wa 
fcmhcrtcu horologtu, qutetxfttlio- 
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nihm circulorttm horarierum qu*ctj 
tum pUnU horologt*riU f*c%unt, f 
ftrutta funt , vmbraftttt a Sele hori- 
zontatt rcft*tloproiecl*,femper ca- 
dtt in *U*m itnc*m horarUm , quam 
ccctdtftt ab eodem nonrefratlo , in^ 
Sphtra obliquap. fi. & r*> dtcedo.j. 
Horizon fcn li bilis.f ft Circulorttm lon • 
gitudtnU foUrUmtmmm p. //• C. tt. 
num. t. 

ferfe non eff mcnfur* mtxim* Refr*- 
cltonUftdpcr *cctdens ; qutar*dtm 
refra&cum tUocoincidcns,cH rcHm 
*dvcrtic*tcUne*m, &tile csl r*dto- 
rM in Horizonte reftaclorii maxtme 
refraclu4.p.27C2o. lleu*tioSolUfte- 
pra Hortzontem iuft*m*ior % qu*ru 
& quomodo. p. #. c. zt. Sol tnHort- 
Zonte,p.jr> v.6.&conftcl.4'(fc. 

Horizon folm figuram refiaclionenon 
mutat cum fuup*r*QelU.p. 44» ». 7- 
cxaltatur tamen. tb.qut in locum eim 
fuccedit eft infia. ib.n.rofideratnho- 
zonte quomodo fe habeat. p. 4/. ». M« 

r. 6. 7. 8. 9. io- p- 49- n - & C " r 
tn Hortzonte Solmator cefe*tur.p.4r- 
v.2. Qutbm popm*,*dd*tMtempm, 
Solcomparcat tnHorizonte Elltpttcm. 
p. ?r- »• & r. q»d"* tnfcmictrcub 
horizontU ortentaU, quibm in occidc- 
taii,giobttcrreftrUopera, explorare. 
tb. n. 6. quibm fupra horizontem & 
quantH.tb.n.7. Qttr fequ*tur piuutd 
Hortzon purgatm.p.72.v. t2.Horizo- 
tU cum Sole tontatlm.p.tte.ut. c. ro. 
HonzStUcum AquatorcfiStioJacit 
J trteam MqmnoBta!c.p.i27.c.rr» V*' 
dc, j€quinottium. Altttudo. Dtmen- 
fioSolts. EclipfisLun*. Hemiff&arium. 
Hor*rUUnc*. HoreiegiafoUri*. Lo- 
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cmSolU. Longitua*. M*tuUfol*TU. 
Ortm, Occ*fm,&c. 
Horiionvcrus dtftat afcnftbili 9" ,Ulo 
Itrmamcnto,i , inSph*r*Sotu:yn- 
de Sol Vero Hortzontt centratttcr iuse- 
clm, n\ fupra finfibtlecxperrtgitttr. 
qu* rts faat, vt tntnftrumtntU& 
pratlicU moltttontbm duo tfti hori- 
Zontes pro eodc fumantur.prafertim 
apud Gnomenicos. p.t2t.cr4 »» 
Norolocia MecbanicafecundumSolem 
reftatlumdtretl*,peccant.p. r4**9» 
Hccejfarta funt ad Refi*cltonc Solu tt- 
gnofcend*m.p.tC4.p- ff.V it.f.S*6* 
49 . ab occafu vcro punclt aitcuUee 
foUris ad apparentem vfque^ tmm- 
ftrant fcrupuU hor*ri* Refi*EHom 
rejpondentta.tb. 
Horologia,)^*™"* SolU *Uttndm3> 
fupr* hortzentem tonfcB* * Ht fitnt 
gu*dr*»tes,Cjtsndri. &c. oftcndeent 
loci SolU & hor* e*ndem,qu*f*ift(t 
eftcnfa *SoU trrefiutlofteb *ltttudine 
eade.p.ft dtcendo 1. idemfit tn Sph*- 
ra retta db*UU horologiUfixUfub cr- 
tum atq 3 occafum.it. dtccndo2. Lc- 
cum SolU in ZodUco Ugitimum ret r- 
nent fubrefi*clionchorobgt*ex*Ut- 
tudtmbm.p. r2 . n.7. *li* mut*ntjb. 
ln Sphar* obliqu* Sol tn horizonte peftt 9 , 
altam Uneam horarUm obumbr*t 
fttlo interieSle refr*tlm^u*m obum- 
braffet trrefratlus in horoUgus Vtrte^ 

c*Jtbm^rc.p.r*^ en ^°S' 
Humcaatio tyfrtgefacMogenerantAt- 

mojpharaferend humiR. p.72. adfiu. 

L 

Idolu SolU exoticum,ftue Vroelion , fre~ 
dromm,*ut monftrof* cittfdcim*go, 
iUspfifimilU fed muUo mator ,non tft 

Sol, 
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S»f, ne(j { purmipfim rtltmjiefy meri 
to/ores vaporum ; fid commixta iu- 
tUfoiaru & (f/orum vaporibm in/i- 
torum jpettes , tn viptm aUapfa % &€. 

Ijpis , rartor til aere ,fedmiumpcrfpi- 
chiu. p.J?. adfinem. 

lanago So/U EBtpttea obtufie /ucis,'tBu- 
ftrUfit in loco obftruattonis vndique 
uttcnebrato p. 112. adfinem. 

Incident»* angulus.p +.v 9.puntbum. 
ib. lwe*,p.iv 2g.p.is$.v.}. &c. 

iDciJcntiar angu/tu queradtm So/Uatl 
tonucxstatemVaporifactt (tquatur 
ti angnio quem radim refiaclm ad c- 
greffitmex tifdcm vaporibm cttm /1- 
nea perpendtcuiart comprcleendst.p. 

ttl.V.f. 

Iocidcntia omnUveleftrefta^ve/obti- 
qua :p.2o.c.i4. n.ip 29.C21. v.2. 

IflciJc mia •blsqua ,fatitrefiacliontm : 
/. 17. f./£. n. 1. rttla qua.p. 20. n.t. in 

. pcnf hcriaobli.jntor, quo radsej u Ctt- 
tneiotntidinttte rtmottor.p 21 c.it. 
Jnctdentia Cathetm. tb. Inctdctia fi- 
ntfttudipottnsia nonfacit refiaUio- 
ttcnr. p.ii.tnrcjp. adt. & z.ontmr tX 
r.wto contailm.p 29, v. S. Inclsna- 
tionum termvtm eii radim contin- 
gtm p.2.2. in Rffp. ad 2. SUxtma fu- 
trer plannm incUnatio dtternunat» 
impofiibilU. th. vide Radim. 

In vno codemtjur Inctdentia radto is- 
tc 1 1 ia fidcra , todcm modo refringun- 
tur.p. 132. n. 4. 

Inclinatio Ltneafuperfhperficie, quisL 
pag 4.V 9. AxitfolarU comadlmeam 
vcrtica/c.p.7. c 4 Inc/tnattenU qua- 
titoitU angulm apcrptndtculart & 
inctdete Isnea comprchcnfm.p.zojt.t. 



& l fitper alteriut natnr* diaphani 
fafla t ett cauJfaRefiaclionU.p.n.n^t. 
tnc/tnationum adfeje habitudines m 
ueftiganturper Lemmata .jumque * 
p.n.ad 27. Inc/tnattonu a radiatin - 
ntbm vmmpunclt in vnam penphe- 
nam faclarum quanttta* compara - 
ta.p 21.cjf, IntUnatio ad areum co - 
tauum, tdcmqnodtnttrna.p 22. c.16. 
txterna fou adartum conuexh. p. 2 1. 
t. if. &p.22. e. 16. tn CoroU. inclina- 
tto radtoru adpertphertaex vno dia- 
metri pnnclo ad dutcrfa pcriphcn* 
tmtfforum. p. 22. e.i7.p.L4.c. iS. ln~ 
tltnatio cumpotentia t & ftnc potemia 
fccandi..p.2Q. V. 5. 
Inftrumcmi pro obferuanda EUtpfi Ta- 
tnca. p 9i.e.}S. offictaparttu huim 
Jnftrumeti.p.92.e.S9.Vfm,p 9^.4«* 
CautcUtnvfu.p. 94, c. 41. 
K. 

Kaumata &Chafmata funtradt) fi/u- 
rts in exhaUtiontb9 & vaporibm rc- 
fracli.p izi.adfincm. 

Io. Kcpleri dt Refiailiombm & altitu- 
dtnt Atmofph. fententia>&c.p.74. 7/. 
L. 

Linca MamnoclialU ot Rtfiaclionc ficnu 
JibtUtercurua, etia/imotmSotsspro» 
pruu abeffetiabfj.Kefiacltone.fenfibim 
Uter rcelaejjeep. 127.1 zS. tty.c.fr. 

LXntzad Ctrculu obiiqua qu* fint ma- 
gU ae mmm ob/tqu*. af. 21. vfij, ai 

Linea Ineidentia p.4.v.7.adsatttasigu- 
loincidcntta. p 4.V.9 itcm protra- 
cla angulo refracltonU. ib. v. 12 Altt- 
tudo vaporum ex tpfavtx tnueftiga- 
bilu p.22. v. 9.p. 17. v.t. 

V z M;ri- 
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M:ri Jiana *./ RefraBitntm necejfaria. 
p. i »4. €.4-8. f. to6. c . 4 9 • 

Linea pei^endicalaris/w4^/f#etf 0- 
mnUea, quttfuper itneam altam aut 
fmperficiem ertgttmr , dtettmrj y Crf- 
thetm. Quando per ptmtlmm Inti. 
dtnti* vel RefratltonU Hncedit, dtci- 
tnr Perpendicmiaris RcfratlionUs vel 
TerpendtcmtarU ad quam vel a qms 
fit Refiatlte :pag. 3. n. t$. p. 4 *>• i» 
p. 34. v. vle p $r. v. t*. &c. adtatet 
angmto Incidentne p. 4. v.q. ttem an- 
■ mnlo Refrafh. p. 4»^ ff • Q**ndo 4 
prnnclo wfibti fuper fuperfictem rc- 
fiatloriamerigitmr t appeUarmr C4- 
thetm fen PerpenJtcmlarU InciJen- 

5 ti(f.p.2l.e.2T. 

Lfaex R t ft», Ercftr, Direftar Jifcri- 
' mcn.vtJc Hadint. • 0 

Lin ca RefratltonU fem refratla. p. 4.v. 7, 
mJiacet angulo RefratltonU , 4« 
verf.12. itcm Refeatlo. ibtJ. verf. 14* 
&c 

Verticalis, p. 1. n. fcines*} plano Refra- 
^tlionU.p. f t n. r.p. 6. C, ^.■efbtommm- 

mmnU fetlto omntmm ptanormm Vcr- 

ticaiimm. p. 7. c. 4* 
Linea?, InttJentitt, PerpenJiemlarU,Re- 

fiatla fem Refiatltonie , Verticaiit, in- 

fmntin vno RefratlionUfotarUplmno, 
' quoJ eff femper & folmmplannmali- 

quoJ Verticaie, pag. r. nmm. 4. f. 6. 

7.&C 

De Lmei« plmra fivoUs, rtqmirt: Ahi- 
tudo LongitmJo 9 Ptanum ,Setli$, Sm- 
perficies : Dtmen/io, &e. 

LiquabiliaflWtfM ptm ioci occmpAnt li- 
quefatla, quamcadcm confttpataj. 

p.S7'»'9-pS9' n -9' 



Locus , ampliatur rarefafttont ; ton^ 
trahitmr condenfattone^. pag. Sf S$. 

%}. 90, \ mm v*r 

Lorub Solfs. Apparent Jettrminatur 
*Unearefratla.p4£lTX,ti* y>w * x 
Locm Sotit refrafii, iUtbat* mantt in Z9- 
dtaeo, ofiejm tn horologiUex attitmdi- 
bm fatritmtit.p. fi.n.7. transfertur 
in ahis fempcr & fitb omni Sph<tr* 9 
ib, Sotm Aquattr in Sphtra reftaj> 
Selem in debtto Zodiact Uco retintt, 
rtliqui paralieli cuagan ftnunt , & 
qmare.p. f2. C f$. n. 7. 

Locus SotUvifm & verm fimper futit 
in eodem vtrtiealt fem Bxjraflitnie 
pUtno. p. iQf. circa mtdimm. Appa- 
rtns in Horizontc ; vcrm Uifia.p K to7. 
mdfintnu. 

Sol fttmndmm lotum apparentem mottu 
defcrtbit lineam trregulartm.p. 109* 

*oerfit. 

Verm SolU in Horizonte loctu quU.pt 17. 
l» Apparens qmu. tb. SoltiUt quorunu 

ZentthSotoccnpat, videnr Solem. i/L» 

veroioco. rcfiqmt omnes %n alicno. & 
fictJem Sol ftmm! & femel in multU 

UtUtonflitnttmr.p.iig n.z. ^ 
Vermm Solu iocmmtnZoJtaco inuefttga- 

re. p. 120. vi i.exeo a^tpittuJtnenu 
» ^mrtimam ermere. tb CoroU. 2. Rcfia- 

kltonem.tb. CoroU z. 
~Vermm Ucmm SolU qmem haletinpMraU 

ieUcrmcre. fi. 12 f Coroli 7. 
Lora ftngmtormmcaitpmnflormmrefrd- 

clione funt attena praterZcnuh.p.^. 

num, tt, ■ 

WmUaftJcra extra ZemtbinfuUvtfun- 
tur UtU.p.44. n. u 

Lo:i 
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Lon tcrr* in gloloinuenircquittu Sol, 
d.t 'o ftocHuquetempore, tn Uortzott 
vel oriAtnr vel occidat EUiptteut. p. 
ff.n. f.6 qtnbus Sol f*pra honzon- 
. Um & juatjtum cleHCtur. ibtd. n. 7. 
qutbm m Zcnttb cxifiat. p. f6. v. i. 

Longitudo Solis pnmarta , eff dtame- 
ter eiufdem altitudmtperpendtcuU- 
rts.p i.n g.p.j. v.i &g. p,6.C3. 
concume CHmhortzontc.p tt.V.t. 

Secundarta cfl chorda dtametro mtnor 
tafoUrictrculo , Longitudtntprima\- 
rnfp.irakcUpz.n U p-3- n. U.p>6. 

Sccundum Longitttdtnem Sol extra bo- 
rtzontem fenjibtltter nunquarefiin- 
gitur. p. i 3. /4. ij»t6 • c. 12. in hortzon- 
tcemmnonon.p t6.concL4» -. VI 

Longuudmis dtmcnftones pafiiua' qu* 
& quotuvltces. p. f. tz. quomodo 
& quando in iisfiat reftaclio. pag. 16. 
n. t. 2.3. 

Li*n%.tu6<>'Solisdeficif,fid nonjcn/ibi- 
Utcr.p. 3f.e. 2i. n. z. & f. Probatisl 
finfm , p. 6o. n. 2. & <v. 26. Rettne- 
, tttr tadem vno dit , tadem tuli aper- 
tmraj. integro annt,Uxato dtuerfi- 
enode tulo & variata eiufdem apa. 
pjrodtfiantia.p $$.C44- 

Luni\,patitur eadem a Refiatlione qu<t 
Sol.p. 17. af. 2.p. 132 c. S7> tolortlm 
fisis tempefiatcspreenunctat.p. 71. ad 
finenu. 

Ex Eciipfiaut eppofttiont Luna ettm Sole 
vi Horizonte eentrabjieet Refiatlio- 
tnem venaripag. tot. & 102. Coiorts 
Luna> cclipfata-maximc funt a radite 
JeUrthtt rrfiaftis, Vmbr* terren* 
eommtftts, tntjj obucUtii Lun* vuU 
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tum ailapfis. Ncqkaquamveroatit 
infitifuntanatura , aut abaercLu- 
ttam ctrcumftantt ftrotrcati. p. tjt. 
cone. f.6.7. LunaaVaponbmminm 
exagitatur qua aitj planette aut ftcl- 
Ue. p. 1^2. e. J7* 
Lux Solts dtuttus eommoratur in quo- 
uis loco , qttam tenebra. p. 1-4 v. g. 
Lux Solis obtundttur & confundttur 
sib exbalationtbus vifcofis.p. 70.7t.fjf 
pafism. Maist tuh Optict aperfura. 
p. 93. v. 11. clarefctt tn loco obfcuro. 
p. ii2. ad finem. SteUarum exigua 
& debtlis ; tdeofy Vaporum tmurnc 
magis expefita. p. 132. C.f7- v.3. 

M. 

Macube fola r« , non funt in Sole , more 
tamen Solts refitnguntur p.i7.af.z. 
cumquo tn Horizonte confidunt.p.ajX 
Vtrf 1. tn todcm non fempcr vifibtles. 
p. 6}. V. 12. & 16. p. 6f. V. Z.tb. ctrcd 
fir.cm.p.66. v 11. tb. paulopoH. ln- 
dcttta Tuht OpticiUxationevcl con- 
trailtone altenis tinguntur coloritus, 
velomnino fttffocantur.p.gz v.it. 
Magnitudcj SjIis etrto tndaoari nonpa- 
tcfl , fubortumaut otCAjumfiuxua- 
qua autarena , turfuue equt. p. fp 0 
V. 13. LUipfis oritur ex humilt Atmo * 
fthitra. p 70. v. t6. Solts apparens 
jcuvifualts qutmodo obferuetur.p. 
itt. C. ft Refiatiionie vartis modit 
ivingathr vtdt Qnantttaa. Modtu. 
Rffiaftutt&C, ^ . 
M* cur m*gi* tra/uccat quam futu 

jpup;a.p. 8g.u.6. 
Margo Solu ttferujr qtearephvcontra- 
hatur fupcrtore. pag.$4. V.S p *?• 
V 3 V*14. 
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V. /4. quanJoj, tamtn fuptritr plut 
ttitinftriort p. 11 f. Refp. t.immmn- 
dtu propter male cempatlamfuperfi- 
ttcm.p. 71. V. 1. quomodo Solu fupra 
borizontem eleuatio commodeobfer- 
naripofiu ad marginc SolUfeufum- 
mumfcuinfimum Quadrante Itnca- 
ri p.nz ctrcafincnu, 

Mcchanica ad Matheftnfnnt neeeffari*. 
f./o/. & 106, 

Meridianus quotidieftmtlenm Cireu- 
lo altttudtnts primarto eoncurrtt.p. 
12 n 2. quo temporcfialta* vnquam t 
altitudo SolUprimaria integra finu 
EUtpfihabertpotefb.p. ni.e.fi. v.11. 

Menfura maximtrofiatltonU , tft ra- 
dim refiatlionU ad verttcale Itncam 
reclu4p.2S.c20. 

\jltuudinU Atmofphara dcfinita nefei- 

tur.p. 84* 4. 
Mcnfura eommunU defetlm EBiptiei, 
& Altitudtnu totalu ftn Longitudi- 
nu , vt truatur. p. 96. & 97. fuffieit 
vt fenfu ftt eommtnfmrabtlis. p. 96. 
V 24. 

Miraculofa SolU fiatio ttmptrt Caroli 
V. eontigit Rtfratlttne. fag. 62. f. 
Sertbtt. 

Modi obfermandiEllip/m.p.90. e.tf.fa- 
bneandt & vfmrpandi infirmmctum 
tlftrmatorimm , a pag. 91. ad gs- *e- 
moeandi defetlmm Elhpftts ad mmu- 
ta. p. ff. 96. 97' Longttmdtntm SoiU 
in ehartam immtfii tandtm fcmpcr 
rttintndi. p. 9* e. 44. ModtRefr* 
ilioncm cognofecndiex T*bulU*bftr- 
u*tiontbmTjehonieU. Altitudine At- 
mofph<cr*,funt tnecrtt amtdtffietles. 
pag. ioo, tou UeilU & etrtm , fcr 
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EciwfinLmt'* horizontate etntraltm. 
p toi.e. 46. Atij factles (Tcerttftnt^ 
ealeulo a p, 10 ?. vfque adp.127.ptr 
eapita ftptcm conttnua. ModuomMt- 
ntcndt eontaclum SolU eum horezan- 
ttftuvtrum ftu apparcntcm fceun- 
dum puntlum imum , medium, fum- 
mum.p. 111. Innentendt RefiaUtonem 
tx habtta Eliipji eum fua Refiatlione t 
p.nj. CondendtTabmlam Vntutrf*- 
Um Elitpfcon p. 114. v. 9. Obittltoni 
eontrahae fatUfit.p. 116.V. 13. 
Montcs etiam alttfiimt humtliorts fmnt 
plcrmmque fmperfiete Atmofphawte*. 
p. 77. n 11.12. & 13. 

N. 

Neceflita? EBiftiei ?h*n*mBiinAftr.$- 

nomtn.p. 114- P ". Dtees. 
Nix eomtnm rartfitmaeadens y *pparet 

tminiu defifitma ,propter longtmfp*- 

tium , qmod plmrts floeeos mpjramt- 

dtm vtforiam eongerit, (fe, pag. f /. 

adfinenu. 
Nube-j tk Nebula? Salem varietranf- 

formant. pag. qt.& +1. (? p*g, 79. 

num. /. ndfintm. 
Nebccnfa SoUmfeindit , p. fg. e. fr. jf . 

Oclobru. tiiM^ 

Ncbula vicinarara & iUufiru , remom 
t* dtnfa & obfemra appartt ; tUma] 
propter pauciores, hoc obplnrespar 
tteulm tn vnum radium vifortnnu 
eongeflm p. tt. eireafincm, 

Sol tn ehartam prottctt NubU eandid* 
fimulaehrmm ex vittofa tubt Opttci 
didmtlUnt. P.9I.V.11. 

Nubei eum fint raritresaqu*, minus 

tamcn 
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tmmtn trmlutent,& quarcp.90. n.it, 
vtdt Experientut. 
Numcrcs fraftos fcrupulu primit md- 
Itmrefcentes, in fecunda , & ttrtim rt- 
dtgtrt.p. 96.V.18. 

Obie&ione*. Pro RefiailionttK rmiit 
ontmctm.p.29. n. /. 2. 4. dsffoluun- 
wttr.p . n. nz. J.4. Ctntra dtfttn- 
fltontm fuptrficitt Atmofph<ertcm. p* 
78. & 79» t»0* ! * 2 ' I* dsiuuntur. 
ff.go.gi. 82. & 8h Contrm ttufdtmfm- 
ftrfictei eum terractncentrtcttatem. 
p. gjf. tbtdem Refponfit. Contratpjim 
exmltmtitnem C dcprefionem. p. 8+. 
CT 8f. Refpondetur tbtdem , &p.gS. 
mtg 7 S7. Contrm Jltmojpharm tUuftrtt 
denjitatem,ty CaUgantu Rarttatem. 
p. $~. Satufit ibidem , &p> 88- 89* & 
90. Contrm angulum Rcfiattienu.p. 
902. Refponfto. pmg. 103.104. Contrm 
Meehmmcmobftrumndtprmxin.p. /or. 
dtlutto.tb jtdfinem. Contrm Propor- 
tionem Elltpfeon.p. 114 nt.rcfponfto 
ibtdem t typ.ti6. CentrmTmbulmrum 
confirulltonempropterexcentricitm- 
tem SoLUp. 116. Rcfponfto tbidem. Ce- 
«Vt+Jtmt* Aquinefltalu RcBttudsne, 
fubUte ettam Refiaclionu e? motm 
ftcundt tmpedtmento.p. 127. 128. Re- 
Jpondetur.p. 128- 129. 

Obliquitas iiem eJl quedinclinatie.p. 
20. n. 1. Radtorum ab vno punilo ts% 
circumfertnttam aUapforum.maior, 
tft obltquttat, quo radtmaCathete 
tncidentia remottor. tag 21 cap.ir. 
radtorum d dtuerfis dtametrt tn tdem 
circumferenttm puntlum emtforum 
eblsqnuM mattr , quo dperpcitdscu- 
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iari peripherU , radiut remotior p, 
22. e. 16. radtorum abvnodtametri 
puntto tn dtuerfa peripheria emijfo- 
rum maior obltquttme, quoaperpen- 
diculari diametri radtus rcmotior. 
p. 23 c. 17. pag. 24 &2S- cap. 18.& 
vicij?im,ji feris tntrorfm ad vnum 
dtametrt punftum coeant. ibtd. (f p, 
26. CoroU. 1. Chordmrmm in ctreulm 
centro vieiniorum mtnor , remotio- 
rum maitrtbiiquitat.p. 26. 27. cif, 
Obltquitat Spharaincaufaeft y cur 
Rcfratlto tntegrts dies anttctpct mt- 
quepoflponat. pag. r 0. n. r. Obiiqui- 
taa vna cum inaquaittateparaUeio- 
rumfaett vt Sol tnTropicutardtut 
tnatur mt<j s occumbat, quaminJE- 
quatore. f. 97.C.43. Maior Sphmr* 
tbhquitaa genermt maiorem tempe- 
ruantictpattonem.p. t20.n. 9. 

Obferuatio EUtpfeos, r. modu ficripe- 
tcfb p. 90. 

Obfcruationcs EUipfts ,a p.f7-%%^dp, 
6j.qutmodoinflttuenda. p gi.crro- 
res qutpofitnt concurrere t & quome- 
do cauendi. p. 94 Obfcruatto Refra- 
cltonit abfque calculo per Ecltpfes auc 
oppo/itiones Lunares.pag. tot. c.46, 
per vcram ortm aut occaftu horam, 
prmrequtrit Lineam hieridiananu , 
Quadrantem Ltnearcm , ortmeeea- 
fiu(} f tempm,HoroiogtumMechantcii. 
p. I04.C48- & p.toC. C49- vbicttm 
mccedtt Qumdrans horobgtmrim. 

Obuerfio Tubtopttci inobferumndm £/- 
Itpft, adchartamfitperpendtcuiaru. 

p. 9 3V+. 
Occalus. SUxme refringit. pag. 27. 
C.20. qutbm hommttm Seioccumbae, 

datt 
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iato tempore qMoturtqut exglobo ter- 
wefiriper/picere.p. / r> n. 4. S- 6. Sub 
cccafum & prdfcrtim folftttiaH m*- 
ximi captayi potcsl EUtpfis p. 97 q*i* 
T.irdrn esl in dcfcenfu Sot in occafm 

t Vero po/itmjotttm eleM*tionis arcmm 
qnem fupra hortzoneem appartnter 
occupatjd et Refiaclioni.p.to r. 

Oc. ah»* Sults apparens nceejfartm fcitu 
ad Refiacltoncmplcn*rtamf.to6. 

Qcalu*. InfifperficiccoMtx* Atmofih*- 
r*pofitm , Solem fupraptanMm con- 
tingls alUpfum , recipit trrcfiaclkm. 
p. iS. concl. t. Irttrapofitm, nfiatlt^ 
ib. eoncl. z.incentro Atmfl/phartjr- 
rcfraclum. p. 19. conci 3- intr * At 

. mofihteram conftitMtm,qMomodo So> 
lem contraclum videattnZcntth,ho m 
rtzonte & inter h<ecambo vagantcm. 

. r p. 24. & tf. C. a$. qMaliter eMnder» 
stjptciat itdMtlMm fecMndMm altit*- 
dtnemjnfia horizjtnttm, in S*dsr & 
inter vtraque* tb. 

O t u I u s jMMU peculiarem eUtp/in fisjci^ 
f:t ; vnde tot Elltpfes & EUipfeoh dt- 
uerf.t bafes in fMperficte Atm»Jph*ri- 
c* exifiere oportet , quoe ocmIos tn he- 
tmfphctrio V*ptdo coUoc*ri cfb pofti* 

bik p. r<5. n.8.9* 

Opacun» tdcmquodcoloratMm. pjt.Vo. 
a..p.S8>V.2S.p. S9.&90. 

Ortu r . Uaximerefrtngit.pa.g 27.^.20.. 
qutbm bomintbm Sol ortatMr t tempo- 
re d*to> exglobo terrcftri inteUigcrt, 
pag. rr. n. 4./. 6. SMbortMmprtfir- 
tim folftitialem , opportMnt/Jtma efb" 
iUipfeos captatio. p. 97. tardmefit 
nimtUtcSolexoricns. Solvere tn ho- 
rizonte pofitm , td qMofispr* emmet , 
\tfratliomdebet.p. 10 /. 
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Ortus Sotis apparent, ad Refraftionent^ 
plcnariam cogi tM ntctffanm.p. 106*. 

Papynu */b* Solem txripie^s ftt fsttia 
craffa , ncaJfcrCMlt fundm trM *ccns 
Solisimagtnem (fmacul** obfisfctt^ 
p. 92. v 11. 

Pjrclia vndegignantMr.p 40, V. 7* 

ParaiUx;s addenda , vt habcatur plcna 
Refiaclto.pnoi. *dfi;iem+ 

Planum Aquatoris Gnomonsce fftcfta- 
tMm , ttocfi omnis lattiMdinucxpen.. 

p.t:\ C129, 
AltttMdtnis folarufccundariMm. pag. 2, 
n 10 p.3, n.12. Sole extra bori&n- 
tempo/ito,non m planum Rcfraclto- 
nis. pag. r. v.tf. »» eodem poftto cst. 
p. f adfincm. p.?,c. 4$ p*g* 9> C. 1 0, 
p. /7,17. 6. 

Longitudmis folaris prsmariMm. pag. 2. 
n.9.p.2 n. 12. vnicutntcr planalon- 
gitudtnis esl plmttm Rcfraclsonis.p*. 

f . v 31. p. 6. c. i.p. 8. f ; 7+jXUfk( 
Longttttdtnts (olaria ficundariMm p 2» 
\ tt.tip. f. n tt. nnUum Solc extra Ze- 

ntth poftto cfb planMm Rcfiaclionis. p, 
' J.V.?i p.6.c.2. Solctn Zemth cx- 

centrtce fofito , vn^m esl RefiMtlUm 

'nmtrpif*?. Jb^ -^^W^^jM 
Planuni Rcfracltonis qttodnam. pag. 4.. 

Vtrfr. ' ««jj»! 

Rcfracltonis folaris quando & vbi. vMe, 

'fMperficics Refraclionis folaris. cft 

femper & folum planMm vcrttcalcj. 

p. j. p. 8' c. r. c. 6. c. 7.p. 9. f. 8- c. 9. 
Planu vcrticale ahttMdtms folaris pri- 

mariMm qttodnam. p. t. n. 6. 7. p. 2. 

n, u.femper & vbtqMe cfb p/anunu 

Refr*- 
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Refrailiony. pag. r. verf.27. pag.6* 
cap.t.p.S.c j p.g c.g. 

Verttca/e fccundum altttudtnem qttod- 
nam.pag. 2. num. 12 pag. 3. num. 12. 
femper eft planum Refracltonis. />♦ /. 
v. 29. p S c 6. 

; r ifim Solis pornonemanon vifadtflttu 
guens.p. i.n.3. p. 2. n.12. 

Piuuia dectdens expurgat aerem a vi- 
fcojis exhMatiomlut , humcclat & 
refrtgerat, roridu i; vaportbtu im- 
plct ; htnc Atmofpharam itmptdam, 
& maiorem Solis Elltp/in procreat, 
p 72. Partes hnmtUores ey crmdto- 
res Atmojphtera- hebetis ablutt. p 7;. 
V l. tn Crepufculorum matertampa- 
rumpotcfl. pag. 7$. n. 14. raracom- 
mtntu quarc appareat, quarcdcnf^ 
cminus p. $t. adfinem. 

Prxnofccnda. />./.;. 3. c. t. 

Proic&iones vmbrarum m Uncax ho- 
rariaa quid patiantur a Refrallione. 
p.fo fi.s2.&ss- 

Proportio. Rcfratlionum & temporum 
ite refpondenttum proportio eadtmj. 
ptg jo. num.4. Dcfcclu* altttudi- 
nu ad longttudtnem Solu ratto^quo- 
modo inmeniatmr tam Gcometrtcc 
quam Arithmetice. p. /?r. r.42. 

Proportio/^cr*/» inter fe e.tJcm tubi 
apertura dttegitmr. p. 99. Elltp;eotL> 
& Refrafltonmnu. p. 113. Impugna 
tur^.114. & tir.propugnatur.p.iif, 
& 116, 

^jugmentum & detrementum Eiltpfcos 
non eft proporttonalc Soiit afcenfioni 
aut defcenjioni. pag. 97. c. 43. p. t.6. 
Rejp. r. 

PropricutCI Atmojpharai Ltmpid*. p. 
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70. v. 6. Turbtdte.p. 7$. & 71. infint 
&mttto. 

Prot hcorcmata. pag % 4./. 6. 7.1.9 to.a 
c.i.adtt. 

Pionunciata fcu (fTita, ex communt 
dotlorum fententta,cereaj r experten- 
tta , de Atmojphar* conflttuttonc. p. 

7 /• 7* 77* & 7*. 

Pu n & u m Inctdenti* & Refracltonij. p. 
3. n. 13. Vnnm coeit Sottsj 7 puntlttm+ 
tn Zcnith pofttum d Reiracltonetm- 
muneeSt , c<etera omnta fubiacene. p. 
t6.n.t Omnta cce/tpuncla rtjhngun- 
tur. tb. affert. t. 

Pimdtum extra ctrculum ajfumptnnu 
tn pcrtpherta radtos mitttt ot/tqmo- 
rcs, quofunt a Cathctoincidentta rt- 
mottorts.p. 2t.c. /r. 

Soi tn pmnclit Aqtttnocliormm pofitus , 
cur dccltnare putetur. p. 4 r. n. 9. p m 
X3.V.20. cxtrapofitm.tn tliis apparet. 
p. S3. V 19 qutbtu So/vere apparcat 
tn Aquinotltjpuntto. p. 119. n 4. « 

Omma caeitpmncla pratcr Zenuh refra- 
cltonifuntobnoxia.p. 43. n. t.alttora 
funttufto. tb.n. 2. 

Puntfta So/is trut pracipua , fummum, 
medtum, tmum ; ortut & occafut ttto- 
rum tam <vcri quam apparentes , aj 
Refracltone funt pranofccnda. p. 109. 
& pag 1 1 0. Quomodo benefieto Qua- 
drantit horologtartj tnmtniantur. p 4 
ttt. Sol in vnico extflens pmnclo, vi- 
-yfitmr inplmrtmit refraclut. p. tig. & 
119. p. t20. n. g. 

Q^. • 

Quadrans Horo/ogtarimt eandem hora 
jndicat, Solc tam refraclo quam trpe- 
X fraft* 
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frAciofnl altitndinttditm. p. fi.dic. 
i. Solem in dttcno loct nunqudm ofien- 
dit.pag fi n. 7. Quadranj Az*mu- 
thaiispro obfiruandu Refiafttonibus. 
pdg. too. Linedris ad Refiafttonum 
tbferuationemneceffarius. /04, c 4t- 
pag. 10 f. v. 12. Horotogtartus catcuii 
vicem fupplet t tn exhtbenda Refid» 
Qtone. p. 106 tuuat ad veram ortus 
& occafus horam , ex loco Solis tnZo- 
dtaco exafte cognito eruendanu. pag. 
tog. trtum & occafum tam verunu 
quam apparentem ,fummi, medtj & 
infimi Soiis punfti t cognofcenda, p.nt. 
Magnitudtnem Soiis apparentem , e- 
iustfo fuprahorizontem cleuationenu 
feeundum punftum fummunu, me- 
dium aut tmum,ttemj } Ellip/in, Qud- 
drans Lnearie dexterrime inuefii- 
gat. p. 112.C. ft. Quadrans horoio- 
giartus tdocet iocum Stiis in Zodtaco. 

p.l2t. 

Quantitas RefiaftionU, tffangutut R#« 
fiafttonis, d tinea refiailtonis (T inci- 
dtnti* intra dtaphanum protraftaa 
tomprehenfusp 20. c.i4*&p> 99* 4T» 
Quantitai Refiaftionis abfoluta & 
comparata. ib. 

Obltqnitdtu radioru ab vno punftoex- 
trtnfetus affnmpto, tn dtuerfactrcii- 
ferenttdpunftaproteftorii.p.zt. c. \f m 

Ooltauitatii raditrttm ab vno circnm- 
ferentid funtlo in dtucrfa dtamttri 
Cddcntium.p. 22. c.16. Quantttac tn- 
clinationis radiortsm at vno diamt- 
tripnndo, indtucrfaperiphdridcir- 
cutariscadentium >p.2i.c. 17. &24. 
dta 7 p.2f. c. ig.Quatitatincttnationi 
ChtrtUmm ctrcuuddcircumfer' 
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tidm. p. 2b*.& 2j. XltHdtionis ftJdrh 
fuprn hortzontem iufid maioris p.33. 

verf 2f. 

Solis refraclc vifi iufia minor.p. tf. n. t. 
I 4. iufiamaior. $b n.2 & f.irrefrd- 
fte vtfi, ndturdtis p. 16. n. 6. 

Soiis, coehjjfoldris , fluxu stquddut r - - 
curfu, ddgiobifotaris fupra hor c on- 
ttm emerfionem , rcfte acqutrtnon * 
poteft.p.fp.v. if. 

QuantitattmRtfraftionis folariscertam 
promere, tft angulumRefrafttontsin 
gradtbus &mtnutis exprimere. p. 100, 
quod habttur velex confeftis Refrd- 
ftitnumlabulis , veiexmodis objer- 
uandtTychtntcis. tb. & p. lot. velex 
cogmtafuperficiei Atmofphdrtor al 
tkudtne. tb. Veleertins &fac>/"<S Wt 
drcu ctrcutiverticdlis inter 1* > 
& appdrentemSolis iocum m . y, 
per qnadratem fub verum ^irufdut 
tccafus pnnftum cognho. p* tcf-i mt 
pcr horologtum hUchamctcuntt 'ytd- 
drdntem horologtartum pihitflt^tre- 
temortum uut oecafum pm < ui6. e. 
4pt qu* etiam per cakttium *fquf 
ris. p,i07.& tog. 

Qttantitatem Solis stppat i "tcm , einfdejg 
fupraHortzontem i /t'tvt«*tmfecun- 
dum fummum , m f 9 & mcdtum 

punftum obfin*t'tyii2. c. fu 

Quantttattm rvfnx&tnis dsucrfit modis 
trucre attftsctf dc.f2. vfijj ad c. ff. 
vidc Jbffi***. Qudntitsu crafitctei 
r .w/ *4ifudttris Gntmtnice jpeftdtt t 
atfuat dtametrum tcrrst. pdg. 12%. 

Stfft. r 

\?.iant$td4 drcm Refiaftioni foldri rc- 

Jptndtn- 
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frondtntis, ht eppoftta cceli plaga dm- 
pUcatttr.p. 130. 131. conc.2. 
R. 

Ridiusrc&us, crcflm, &dirctlmdi- 
ftinguuntur. 

R Ctus proprte cfl idtm quiretltli- 
ncH4,opponiturjj curuo feu obliquo p. 
t. n. 4. & dtmtduur tnradium Jnci- 
dentia.p. 3. n. 13 pag 17 n.i. pag. if. 
conc. 1.&2. v. 17- & 1$. p l 9- conc ' 
3 p.20. n. 1. p. 30. n 6. &c. Rtfiatlio- 
nis.p.i n. 13. p.4- v. i»p 1$. anc. t. 
V.22.conc 2.v.vlt(jc. Refiextonis, 
p. 30J1.2. p. 83. v.vle. Eretlum & di- 
reclum. vtde loca citata. 
Erc&us oppomtur ir.clinato,p. 17. n. t, 
p.tS. conc.2v.34 p.2o.n 1. & dtcitur 
auadofr pcrpedicuUris feu Cathetm 
alfolutc vt pafiim efl vtderetnlema» 
tis. quadoq 3 Cathetm lnctdctta,p. 21. 
€. 2f. cum vtdeitcet dpunflo vtfibiii 
%n fuperfictem refratlonacretlm ac- 
cidtt. quando.jj PerpendtcmUris Re- 
fratltonis ; fed tnnc cfb pottm Itnta* 
quamradim.p.^.n. tt.p.4.v.3 p.tf. 
concl.2 DtrcFltu.p 19 cone,3.omnist- 
mm dtreclm til crctim 9 fcd ilon con- 
tra. nam 

Dire&u» opponiturRefiaHo feu Refiexo. 
p.3 n.iz.p 13 conc 3 Cc.cor.fiatur or- 
dinaneex radto tnctdenttaereUo , & 
to qui a puntle incidentta tn medtum 
refr.ngens prtgreffm ipftconttnuatur 
mifjj vllo angulo.vt ex /octs cttatis ft. 
tisltquee. Alimdettaeti SLadtmrett 9 ^ 
p.t. n.4. altud Radtm adimta aliqua 
autfuperficicmrctlHs;p.i7.n t.p.ig. 
conc z. v.34. &papm tllic reZM eft 
idemquodretltUneum , hic quodert 
8mmj ilitc rctlttmdo appcUat radttsm, 
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hic incidentiam, &c. Nomtnnqmata* 
men pro eodemfummnttsr Rttlmm & 
eretlmm p. 29. v. 3. &c. 

Radius Inc Imatus proprie, eft conitsm- 
clm cmm potentia fmperficicm fecand* 
ad qmam incitnatmr. p. 29 v j, p. 32. 
AJ3. &femper inter ercclmm atqut 
contingentem tncedtt. 'Samfi ereHm 
tltjamnon tnc/tnatmr, ficontingtt,ia 
omnino tacet.p. 30. n. 3. & p. 31. ad 3» 
&c vide IncUnatio.ObliquttaA ,&c. 

Radij ab vnopmntlo tn dtmerfa pertphc- 
riapmntla cadentes % quosfaciam tn- 
iitnationis angulos. p. 21. c. iy. ta- 
detes a vanis tn dtametro, aut extra 
ctrculum affumptts , tn vnii ctrcmm- 
fertntia. p. 22. c. 16. & in CorolL ab 
vno diametri in varta pertpharia. 
f. 23. f. 17. p.24. C, tt.qmormmobli- 
qutfrtmm eft , qmi ad dtamctrmm rt- 
clm.p. 26. Coroli. 2. 

Radius folari < dtretlm qmando , p. 3. n, 
1 3. non refiingitur.p, 17. c, 13* n. 1. p. 
2o.n.t. 

Rifra&us qmando,p. 3. n. 13. qmis. ibid. 
v. 17. pag. 4. v. 1. ventt tantmm ab 
ebltquA tnctdentia. p.17. c.13 n.i ma- 
xtme obliqmm m hortzontt /enfibtU t 
ideeijj refiatlorum maximm. p. 27, 
c 20 deftgnat Soli refratle Vtfo locum. 
p. 33. c. 22. &c. ttngttmr d colortbttt 
Atmojphara.p. 71. v. f p. 72.adtnt- 
tittm. C pafitm. Trans Vaporcsin* 
tppofita Imccntt & refiatlo ftdert pla- 
gam emeclm , dmpltcat Rcfiaftionit 
quantitatem, pag. 130. 131. concusf. 
2. & 3. conumtcrra vmbrofmm , ra- 
dtos ctmfdem fideris tam dtretlos 
quam refraclos fecat % tbtd. concl.4. 
Et ptr hoc vmbram ttrra sUUit, 
X 2 Lmnam- 
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i Lunamj 7 cclipfatam coloribm tttrU 
deformat, cfriuo/axquorundam o- 
ptntones damnat. tb. concl. f.6.7. 
Inctdentiavelinctdens. pag. f.num. //. 
vtde lncidcntta, IncUnatio , Ltnta*, 
&C. 

Tangens purc Atmofpnjrram, mhil 
refringttur. pag.io. cap 21. proprti 
non tncltnatur ad Spharam , fed esl 
ttrmintu radUrum tncUnatorum. p. 
$2. adi. 

Rat efa&io, ampliat locum corporU ra- 
refacli.p. gf. g6. & tf.fit no tantum 
calorc , fed cttam tracltone & metu 
vacut p. gf. ad 2. &p. $6 n. 6. & 7. 
Modm rarefatltonem tntroducettds, 
C menfurandt. tb. 

Raritas aiia esl l parttum rarefaUarum 
comimtatarttm ; alia diJfoUstarum. 
llla clarttatt & ptrjptcuttattm dta- 
phant augtt , hac tmmtnmt. pag. SS. 
S9.&90. 

RcguI*aliquotinquircndi,*tf W4£w 
tudo terr<c ad dtftanttam Ftrmamtn- 
ti fcnfibtlu ftt necne pag. 4f.dk. t. & 
46 dtc. 2.2. 4. f. 6, 

Rt flcxio & Rcfra&io ftbi vtctfltm fuc- 
cedunt. p fo.n. 2. Vt ft habtt Sol re- 
fiexm a Ipcculo , ad tdem.fimulachrt 
fui multtpUcattonLj ; ita refratlm tn 
vaporibm, ad tofdtm.pag. fS. n. g 
C g.fit ttta 4 profundo corpom conti- 
nuatt.p. gi.adfin.p.go.n. f.p #2.1;. 2 2 . 

Rcfra&ioccelcltis acctdst omnibm coeU 
punilUfiuUectdUfiue obfcurU, cunu 
tn Vaports radtautrint. p. 16. & 17. 
aff. 1. 2. 3. ftt ab aUqua vifittiU 
punclt tn fuptrfictcm ^atmojphara 
terra conctntrica tnctdcntta.pag. /7, 



rtum. t. 2 3. 4. f. Ailineam perpcr*- 
dtcularcm. pag. ig. concli. C 2.de- 
finttur. pag.20. c. 14. p. 29. cap. 21. 
arg. 1. rcqutrit fuperfictem corpori 
refrtngentt cotunftam. p.zi. ad 2. & 
radtum incidcntta fccantem poten- 
tta.tb. etm quantita* efe anguUu Re- 
fracltonU. p. 20. c. /4. & p- 99- c '4f. 
affictt ftngula patentu cocltpuntlaj, 
pratcr Ztntth. tadcmexaltatplmtu- 
fto. qutd tn ctrculos ccelt pofttt , Ccp . 
4$.&44 c. 2j.fidtra tn alsena loca 
C altttudinemcolloc.it. p. 4 4. & 4f* 
C.2S. dtftanttas eorundemintcrfe & 
hortzontem abbreutat. tb. ampUtm- 
dtnem ortiuam s C occiduam augct , 
& minutt. tb. Qua Vhanomcna cotlc- 
lefttaafferatterrtcolU.p. ff c.jo.dc- 
btUtat lucem & coiorcm.p S7. obutl. 
4. colortbmaUcnU infictt corpora re~ 
fratla.p.71 v $p.?2.v. 6.p. gyv.14, 
p.ili.concl.6. & alibtpaftim. 
Rctra&io Solis vniformis in(enfibi'U+ 
p. tj.c. 12. concl. t. DifformUtnfcn- 
ftbtiu.p. 14. c. t2. concl.2. DtfformU 
fenfibtlU. p. tf. c. 17 conc.t.fit in So- 
IU dtmenfiombm qua taccnt tn planU 
verttcalibm , quales funt akitudtnu 
' & fecundum altitudtnem. c, 12, tote» 
ln LongitudtnU dtmenftomb* aut nul- 
la , aut trtfenfibilis fir. p. 16 n. 1. 2. j. 
Maxtma tn ortu & occafu.p. 27.C.20. 
Tcrmtnm RefratltonU maxtma cft 
radtm RefratltonU ad vertUalenu 
lineamreclm t non autem horizonap- 
parrens per fe. p. 2g. Mtntma tn Ze- 
mth & Nadtr. tb. medta inter hori- 
Zontem&tUa. ib. Maior a vaportbus 
bumtUortbm. p. 2S-C>2 0. Et quia fit 



ru i 

adhntam perpendicufarem , idcmo 

/*!cr* CX4lt.lt. p. $?. C. 22 dttS *t OrtH 

adortum , ak occafu ad occafumpro- 
ducit ; v:t & Arcui dturnos ; contra 
noclurnos corrtptt,p. 49, n. t. & 4, 
t ■; Aies * meridtano dtfcretos mhttpo- 
teft.tt n.2.& i qutdptfiitmhoraa, 
vmbra* gnomtnum , tntemporafub 
Spbaraqvauis , tn koroiogta c.otht- 
TtC4 % Quadrantet, Cjlt^dros , Verti- 
eatta,&c. dpag. 49. adff.fub ortum 
C occafum transfert vmbrat in U- 
nca* horariat alicnat. p ft.dicendo 
5. & 4 ln gradtliu tj mtnutii quo 
modocognofcatur p.too & tot.per E- 
tltpftn LunaHorizontatcm eentralem 
atfjj calculoacqttiritur p. 101 & 102. 
Jnguius Refracltonss folaritidcmeft 
fenju , cum eo.quem tn oculofacit Li- 
nea refrafla , & raduu d punilo vtfi- 
htli irrefrafbi atUpfite , vei ( qttodeo- 
dem rectdtt ) cum arcu Verttcatis ar 
tultintervcrmm & apparentem Solit 
locttmintercepto p. 102. 103.104* tof, 
Xcfrtllto Soiis non plenaria ex vtra or- 
ttet aut occaftu hora eruitter abfqnta 
ealculo.p. 10 f, Pitnartaexapparen- 
tc.p.106 C49>p.tt*. Defcrtptto V- 
priufque. ibisL Eitcttur factUime ex 
praata alsqua Elitpfr cumfuaRtfra- 
Sbtone eerto habtta.p. 112. e. f2. Sotit 
sXefrtfltonem ope Analemmatia va- 
r/ismodis geometricitfaciUtme inda- 
g.trc. d pag. i2t, Vjque adpag. 126. 

Sjpirarta munificentifitmi Ctnditorie 
, Det admtrabusttr eluctt cx R-frj- 
■ t?tokC.p.f4.n. 10, 
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Sc&iocommtifw pUni aticuhu cunu 
Solccsl circulus.p.i n.2. 

fiant altcuttu cum circultfolari , efi li- 
nea.p. 1. n.7, 

Piam verticalit cum circulo fotari , efl 
Soiis Attttudo , vel primarta , vel fe- 
tundaria, tdeo j. dtameter velcbirda 
dtametro minor pag. 1, num. j.p. 2. 
nuw. tt. 

flani Longitudmit cum eirculo foUri, 
tsr Soiit Longttndo p i.n.o p.2 n.11. 

Pianorum verttcatmm inttr fe,efl Itnea 
Verticalu. p. 7. c . 4. qtsando congruae 
eum eommuniomntum planorum at- 
titudtnis feilione p 10 v.24. 

fUnorii fecundarioru altttudtnit qjsa>, 
f. 7. e. 4 fteeit angulum cum Vcrti- 
talt linca aquaiem altttudtnt Solis fm- 
pra horizontcm. tb. cadtt cxtra ccn- 
trum ttrra. tbtdem. 

S c Ci o HonzontU & paraUelt a Sole de - 
firipti, tfb vtrus Stiis tn Uonzonttj 
loCHs,fubtUopar*Uclo.p, 117. e, rj. v, 
14. Apparenj Soiis m hortzontt ioctu, 
tfffeclto Horizjontis & Verttcalu ctr- 
eutiquam Sol tnjidct, &e. tb. ctrca fi- 
nenu. 

JEjuatorU cum Uorizontc fccliO estii- 
nca Aiquintc~ltaii<f t punelis vertorttu 
& occafm termmxta.p. 127. C. f f . 

Semidiamcter Solit tnfertor rtfiatld 
minor apparet , quam fupertor tti- 
dtmrtfratla.pag.tr, verf.if., Ttr* 
r* ad Sotit. Terrte ad femtdtame- 
$rnm Eccentrici SoUs, Ttrraefi.mil- 
iiariorum Cermamcorum $60. pag, 
toz. adfinem. 

Senudsameter Ecccntrici Soiit efi mtl- 
kar.gtrmAJttc. 1022000, 
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>idr rt, vt Sot rtfringuntttr p. 17 ajftrt, 
J p. lit c f7. tnalttna iccatranjft- 
runtur Rffiaclionc.p.44- n.i. altttu- 
imtm vcram fupra hortzontcm nun$ 
qtsam ofitndunt. ib. n. 2. quando 
kortzontt appartnt,frnt tnfia tunat. 
p -tf.n.j quandoin hortzonttfunt, 
appartnt,fupratundtm. tb. n. 4.dt- 
fiantia Vtfa duorum fidtrum intodt 
vtrticalt taccnttum , minor appartt 
qttam cft. tb. n. f. in hortzontt fttas, 
dtfianttam vtram (j appartttm ftn- 
ftttnon mutant: tb. n. 6. ntqut am- 
piitudmem tnSpharartcla n. 7. ftd 
tnotltqua. n. 8 htnc fi( VtSoi tn M- 
qutnotltU decttnarccrcdatur.n 9. (f 
fidcra hortzonttmfimul firingcntiaa 
plm a ft difiart. quam rc vtra dtjict, 
ant fupra tundtm dtfiurt puttntur. 
ib. duovtltrtafidtra tnvcrticaltbm 
tircuits victnU dtfftrtntts attitudi- 
ncj nacla, ad fc fccundum altttudtntt 
plsu *qno conucrgunt.p. 46. num. 10, 
vndt alta datur ratio , cur vtfm ea- 
dem horizonti victna conjptcatm 
artitrctur dsfccfitfft ftcundum iats- 
tudtncm ,cum confcdtrint ftcundum 
aUttudincm. ibid. bortalta ctsr in clt- 
matis ftpttntrionaitbm dcbtto pltst 
vcrgant tn tortam. pag. jj. num. 7, 
occumbunt Jupra honzontcm confii- 
tuta; ortuntur antcquam anttpodt- 
tm occumbunt, Cc pag. jj. num. 2. 
Stdcrum tnutfitgata ptr tubum in- 
ttr fc proportto. pag^ 99. Eadcnu 
qua Soiis Refiatlto , a Solt adoculum 
^Ph-p-W. n.t.ty*. 
S< > i. Vtfa Solis portto apparct Circulus. 
pag /. nuns. t.pag. 2. num. u.fcttio 
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Soiis cum plant vifam portiontm % 
non vtfa dtrtmtntt communis, tfb 
Circuim p. 1. n. i.p.2. n. 12. Htccir» 
cuim ti't Cont fo/arts bafis.pag 1. n 4. 
Conm Soiisradtoftss. pag. 1. num. 4* 
%j4itttudo Solis prtmarta. pag.t. n. 7, 
p.2.n. 12. 

longttudo primaria Soiis.p t. n. 9. 

Soitn Zcntth ,extra, tnhonzontc quo- 
modo & ftcundum quaiia ptanare- 
fii/.gatur. acap.t. Vjquc adcap it. 
jtcundum quos ctrcuios.p. 12. ij.n /, 
* r. 

Dimcufio Solisquid.pag tt. cap.12. qut- 
iss c quotup/tx sb. Jecundum quam 
Soi rtfitngatur , fcu vcrttcaiss , ftm 
mcdtm ftuthortzontalis.pl. i$ 1*. 
f 6. cap. 12. R tfiingitur Sol tn tis St~ 
lis dtmcnfontbm , quet funtpianorum 
Vtrticaiium tnctrculo Solisfefltoncs, 
cap 12. toto. Soi Horiz*ntaits maxt* 
mMfuttt Rtfiaftioncs.p*27 cap. 2O 0 
pimiufio exattatur,ty quarc.p.i?. 
cap. 22. tim iocmtacct m radiort* 
fraclo. tbid. quomodo fc ad ocuii ha- 
bcat Sot quodadfguram atttntt , tn 
omm cotlt loco.pag. $4. &$f ca\>. 2f* 
Jccundssm altttudt*:tm dcficit. tbtd. 
fccundum a/tttudmem cxcrcfcit pag, 
*6. cap. 2$ num f cotlo confiantcr 
Jtrtnoplm tUtpttctufir quam ncbuto- 
fo. ty quarc.p 42 v.14. curin JE- 
qumoclits confittutu*, deciinarcpu- 
tctur.pag 4f.n.g cur tn Hortzonte 
maior tudtectur.p 47. n. 2. cx Elitp/i 
Spbaricm probatur. p. //. r. j. illt- 
pttcm qutbm homtntlmftmnl.typlm 
aut mtnus apparcat.par. ff. & f6.k 
num. 4. adfintm. iuxta hortzonttnu 

ftar* 
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Jlarevidetur.p. ro.v.2.fi<pra quam 
tnfiaplusconirahitur ib.Jf.Demunu 
& pag 60. n 1. Solintqum, Uceraius, 
&c p. 6t.v. ij. Soli* prodromtu exo 
ticu*. tb.v 1$. Soiu Excentrtctra* tu- 
tt opttct tcticjtcto tnucfiigabtlu. pag. 

99» 

ZolU diameter tontinet miUiarU Ger» 
mamcaj, 9460. pag. 104, verf. 7. 
SolUcnm Honzontc tamvtrm quam 
etpparens cotaclut.pagtnano cap. so. 
dc Solepafitm tn toto optrt piuram- 
mtnies ,attbt tn Indtcc fufifitme indi- 

Catttj. 

Spriari » rtfta,inpItniiuniU horizontali- 
ttu, cofiamfacit RtfiatltonU Solarit 
& Lur.arU abfij<caiculo tndagantU. 
p. 101.& 102.C.46. 

Io Srharra feu Refta , fcu Olliqu* Jmt* 
P*raOcU,qutdpofiit Rtfiatlio,tn Ho- 
rolcgrafo/aria, in locaSolUpervm- 
tr*4 ojien/a , in lineas horartM , am- 
plttudtnes , tn dits & horm, &c. pr<t- 
ter *lt*mult*loc* t txpltc*tum inue- 
mts.p.jo. JIJ2.J3.& /4. vtde.p. 12. 
tium. 3. 

Spri*r 3 ftellati , *nitfi*nti*m * terraa 
haleat omnt jenfu fuperioremnccnc, 
quomodo tndagetur p. 47' (f 48* 

$<d!*. vrde fider*. Stcliarum tremor 
esttdimquod Sctnttllattr, &proue- 
ntt * Jbto vaporum tntercnrfu.p 42. 
fi. confrmat* eft;&p 132. v.4. 

Supcifi«.ics conic*foiarU cont. p. 1, n. 4. 

p. 2. n. 12. 

Xefi*cl<onU qtt* p*z *• W/* tftfut- 
tdum pttncli vfittiu f rtfiacltonU, 



£ X. 

vifortj C UneaperptndicuUrU. p. +• 
r.um. 1. 

RtfiaUronU foUrUeSt futietlum centri 
terr*. p. 4. n. 2 VtrttcU cont foUrU. 
ib. n.j radtj tnctdentia.p. j. n. 4 li» 
nea> refiaclionU tt. n. j. Itne* verti- 
calu , tbtd. num. 6. femper e(\ fU- 
numalutuod vtrttc*ltj.p. j. n 7. 

Superficics Rtfimgens. p*g 3 numj}. 
p*g.4.verf 4 Esl humtlU,p*g.to. 
CoroO. t. qu*ndo (f quare. pag. 76. 
num $.(79. 

tstlt* eft ex mente TjcbonU mitliar. gtr- 
man. i2.pag. 74. IoannU Keptcri t di- 
midtum , C in Vifum cadit. p*g. 74» 
& 7j. fuperficics htec femper eft. p, 
76 num.4. altior eft ordinarieventi* 
& nutttut. itid. num. j. eft extre- 
mitdc acris qttcm haurimm. ibitL 
num 7. g.& 9 . &p*£> 77- num. 10, 
nonfimtur cum teptdo aereautfum- 
mU monttum iugU. it. num. 12. 13, 
ad Qrepufcuiorum fummttatemnon 
perttngtt. thtd num. 14. otttcl*ones % 
hanc Atmofphier* fuperfictem , a fit- 
pcriorc a'c r cnon dtfcernt, ideog ? nui- 
lamefftt .pag. 7S. & 79- eap. pe- 
rtmetrt Etltpttcixoncifto,& Elltpjeot 
atqxc RefiatltonU extiitaa fuperfi- 
ctem Atmofparicam t*nqu*m tna- 
ncm , redarguunt. pag 7$. & viden- 
tur omma atfque ipfa defendt pojjfc». 
tttdem. Rcffonfio ad ottceltones , * 
f*g. So. vfqtte *d $4. N<fjw ViteUt§ 
& Alhaztn dtfiintl*m fuperficienu 
JatU agnofcunt. pag, go. num. t. ftd 
tn applicatione fola a nobU dtfcrc- 
pant . Q*od autem non vidcatur tl- 
X 4 Udi- 
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U JtfcretU , hinc non feqnitur tff.tm 
tton tffej. tbtd^ num. 2. Vaptdm aer 
0I puro fupeeficitpccultarifcccrnttur, 
pag. gr. num. 7. pag % 8i> mttit. tfi- 
nuofts Etltp/eos tacunie , fuperfictes 
iJrmofph.tr tca non euertttur. p. 82. 
IxihfM Etitpfets atqut RtftatHtanit 
fatis dtfenditur aeris rarttate t 4a- 
mttfi maneat fuperfictrs difiinU>L.-. 
ibtdtm. Tametfiprobabilifitmumfit, 
fnpcrficttm Atmojpharicam a fupe- 
rtore 4ur4dtfcret4m tfftj t nihiltmi- 
*U4 tarmn td adrcftaclioncm non eft 
fimpltctter neceffanum , fed fuffictt 
tqutualens quadam difivtftto , qua- 
lem reperimm in vttrit vndulatis. 
inCrtfiaSofibris tnfctla ftcut entnu 
Rtflexio medtorum difcrettonem ex 
rtccefiitatt non exigit; ita neque Re- 
fiaclio pag. 8$ Superficies hac ett 
ttrr* ad ftnfum ordsn^rte ctncentri- 
€4. pag. 84» in Rcfponftonc. ad quam 
ttppropwquat condenfttione , refugit 
T4refatltone ideo.j } mintrem tbi /»• 
cum , hic maiorem tccupat pag. f /. 
Ytdt Aititudo. Aimtjphara. 



T. 



Tempus. Quomodo fe haleat ex ' Re- 
fiaflione,ctrca dits, hora* horoltgia, 
antictpattonem, & pofipoftttone, &c. 
%)tdcCap 29.4 p.49.44 ff. Solquo- 
tidte EtLpticm. quattditrefiaclm. (k- 
perfictes reftiugens r tmper cxtfitt, vt 
& etm corpm. Quando capt^nda^ 
lllipfis p4g 97. C4p. 4$. R.fiatlio- 
vi rcfpondtns cognofccro % a) vcri 
§ccafu ad apparcntcm t ex ctjg Rt- 
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fiafiionem elictre vtt Qnadrantt^^ 
vcl calculo. pav. 106 te-.iof. idenu 
tcmpm iu mvittta A^quartrie rcdu* 
certj.pag. 106. & 107. Mera qu* 4 
punfti altcutm folaris fummi , medtj 
feu imi , vero occubttn ai apparen- 
ttnu , inttrctdtty til Tempm Refta* 
cltoni plenaria ttiim puntli rcfpon- 
dens. pag 10 9. verf. g. nce ex wi$ 
punflo tn altud cft tranftitendmnj. 
pag. 110 Tcmporis antictpatit ma- 
ior , quo Sohtra obliqutor. pag 12$. 
eum 9^ Ttmpm anttctttatum cogno- 
fcerts pag. 124- Corofl. 6. & eo Re- 
ftacltonem & alta multa cltceru* 
Vtdetotum cap. 44. 

Terminus. Rcfrailionit maximte eff 
Hortzon fenfibilis ordinarte & per 
accidens ; per ft radim reftafttoni* 
ad verttcalem lineam reUm, ettam 
in 4'to conftfiens. pagtna 27+28, 
cap.it. 

Raditrum inctinatorum vltimm tcr- 
mmm eflradim centtngemt* p.12, 

ad*. 

Trs&jtorcs Optici ad Refiafltonehu 
agntfcnnt pleriqme tn medtie dtucr- 
fis fuperficiem Reftingenrem pag.;. 
rtnm. 1$. pag. 4. M.4. p. 76. num. 
pag 80. num. t. deinde R tdiorum ad 
tUum fuperficitmincltn4titncm. *ag. 
2Q.num.$. Vartabilem A mojph 4* 
4terr4 dtfiantiam, pag 30. num. 4, 
pagin.76, & 77. num. f, 9 10. &c, 
Corpiu rtfringens faciunt aerem. p. 
76. num 7 /. 9. &c. vtdentur ali- 
qvifuperficiem iifcretam repudtarg, 
p7t**t.p.79. jf . Tattdcm.p 8e. n. u 

tsilka- 
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Alh*Zt* fHperfieifHefttngente dfttn- 
tlafacit veltn ae>c adconcauMLuna , t 
f. 78. n. r. & p.So. n. 1 ve/tn vaport- 
tm adHortzontem. p.ft v to.tdem 
ioctt Vitcllio. tbtd. Nec dtffcnttt Tycho 
Brahe,p.74.& loan. Kep/erut ean- 
icm oculu ajpetlabt/em ajfcrtt.p 7?. 
V. t.& 2. TraiiitrMnt Rcftalltonum 
T*bMla*ifcdlMcrtc#f. p. 100, 
T'cmorSolis,^ 66. circafincm.p.71. 
1). //. tottu fitpt Sol contMtttMr. tbii. 
vnic proMcntat. p. 84- circaftnenu, 
&c. 

Tubusoptirus. AptHj ad obferManium 
So/em. p. 91 &c. lufta ctiu ad Solcm 
tranfmttttndum dtdutlto tMnc es~b t 
qnando tmago So/is tn chartam dcdu- 
tla 9 mundamtn perimetro prtcetfiom 
nem exhicuertt. quem ntmis vclpa)- 
TMm apcrtut confundtt , nMbis candi- 
i* moio & plcracfcfljHO vel c<crulco 
colore vittat. p. 9$. v. 12. Hyeme/a- 
xanitu , aftate contrahtnitu. tb. V, 
*o. &p. 98^ Dtftantiacbarta>dtMbo 
waior matort , minormtnorcmpr** 
ftntat Solts fpccicm. tb v. 26. Vttraj 
0 tubo ma/c tnitta vtttane figMram So- 
. lu.p 94. liem obttftum tnbo vicmU 
tlartorem & forttore fpeciem comtt 
tit, qnamremotMm ; & iiiuclionem 
tttli /ongiorcm ieftitrat quam tUui. 
p 98. Dtdnclto tubt vtl contraftto, 
aimotio vcl rtmotio d charta , com- 
penfatSolu elongationtm d terra,&c. 
tl. Confufo fimulachrt , oflendtt 4- 
pcrtMram tult non ejfe proporttoni- 
tatam diftantitobteth. 1bv.i4.quo- 
moio emeniania.tb. ObicElaqMtbtu 
mtmditcr tranfmttteniu vntca tubi 



apcrtura fitfficit , fuam inter fi pto~ 
portiontm vtfualem offerunt. p. pf . 
& 99. Stierum d terra itfianttam 
fcnfu dtffcrentem prodtt. tb. Homo- 
ccntrita* coelt Mottitona cuerttt.th 
ftabt/tt exccntrtcM. tb. Stiera qu* 
matorem tubs itiutltonem extgnnt, 
funtterris vtctmora ; qu* mtnorem 
funt remottora. ib. Excentricttm t$+ 
iis, tubotnuefttgabt/U. tb. 
Tycho Brahc. Tychonu Brahe icRt- 
ftacliombtu ioclrina probabi/u t p.tt. 
c.22. Atmojfharaaltttuitncm ,cum 
Crepufc/is terminae.p. 74^ Aercmai 
luna Spharamextenuat. p. ?f. c. $6. 
n. 1. Tabu/av Reftatltonum conititt 9 
moios cafiem obferuanii propofutt. 
p.tco.toi Angu/um R eftaclionu non 
tn aere , fti oculo tcrmmat. pag. ioz. 
Rcjp.i. 

Vaporn. Humi/tsp/tu reftingunt.p.if. 
cap 20. rortii,ttnuts ,pc\btctit, &c. 
pr funt refrathui^qudm terrct ftcci 9 
fumtit, &c. p. 4Z- tn quafttone. In» 
tcrcnrfM fito Solt trcmore , fleUis fcin- 
ttllattoncm procreant. tb f. Qonfir- 
mata e(k. variabtlcm habcnt d tcrra 
iiftanttam. p $0 n 4. Altaatq^aita 
tempcrtes , icnftta* , fMpcrfictcs, &c. 
Solcm ftflit , fupra plm qnam tnftaa 
coarclat, &C.p. /p. quo plnrcs futtt 
vapores , hoc mtnor oritnarie Solia 
contratlto. p. 6j. tnfine. Ventos ge-S 
nerant. p. 66. v t. ttngnnt Solcm,td- 
eofy e colorc So/is tudtciumfcrrt po~ 
tcfb de vapertbud & ccc/t tcmperjts. 
p. 71. & 72. aittui pierumq^afccndut 
X s qnam 
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fMMM niths.p K> in olie&J. VMforu 
$n nmbes , & nubiii tn VMpores mutM- 
tto.ib.cxhaUtt nancifcuntur fuperfi- 
cicpccuitarc p.Si. n. 3. idL ex fcnten. 
tia ettMmVtteiltonis ate^Mhazeni^ui 
fuperficiem hanc dtftnguiie, ab aerc. 
il. Terr* vbiq 7 aauaiiter incumbut 
critnarte , tn cltmMte fititemeoiem, 
fitfy fptfitores autMltiores funttnho- 
rizonte,jUMm fub Z.nithi Iscct Mltter 
appareat.tb. 

V enti.E* Vaportbmgenerari viientmr, 
f. 66. v. u tb. v. 23. p. 61 ab atre di- 
fcrctt funt , ftd Vifism dtfcretiofugit. 
p. /•. n. 2. 

\encxConifiUrit,p.i.n.4 p.2.n'i2 in- 
tft pUno Refiafttonis.p 4^.3 coincidit 
cum pmnfto ocult vtforio.ib. de eopaf- 
JimftmentioM p.3. Md 11. vfifr com- 
mmnisrefto&CMcrfo Solis coxo.p t ii2. 

tap.su 

Vertcx idem qmoi Zenith. qmii Solin co 
faciat,&c.viie Zcnitb. 

y crticalis circulus fimper &film iocS 
Soiis tam verum qnam nppMrentem 
defignat.p. tof.f. Arcm. & QmtM. 
pafttmjj intotooptre. Mrcufitomen- 
furat Refrafttonem. tb. &ahatpafr 
fim.ptripfum folum (f fimperpUnH 
JLefiaftionum caeiefttmmtraducitur. 
p.f-p l Cf .6 7.p g c S.C.9.&C. 

Vcrticalis vcrus , cum circulo Longitm- 
dtnU prtmarto quando coincidat.p. 
it.n.i. 

.Vitra quomodo rcfiingant. p. 36. c.24. p. 
37-3S. 39- & 40. cap.2f. quomodo m 
Tubum Opticum reftejint tnfcrcnd*» 
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Vmbrae Gnomonica quomoioex Refra- 
ftione in altcnat horaram iineas, & 
faUacesZoitaci locos detorqucantur. 
p. eo. ft. f2. S3- 54- Sinuoft Elltpfiot 
receffm , Vtrum exiflant ab Vmbraj 
opaci corporis interteftt, anavera* 
Rcfiafttone.p. 6.60. & 61. Vefltgtunu 
vmbra in yEqumoftio ab apice fttli 
protcilum curuHefb p.127.12S. Vm- 
tra terra a raiiis SoUrtbm refraftis 
fccatur.p.i3o.concl. 1. Ettotmquafi 
ip/im conm ab tpjis peruaittur. p.i3U 
concl. 4. Hmctjmulto magis Lunam 
icitpfatam per totum maltgno quoia 
luminc tnfpcrgunt , quoi vmbrater- 
renamixtum , atefoper vapores in 0- 
culos rcgreffum , tetros ipfimcolores 
cfficit. non Mutem fiftttim circM Lu- 
nam haittm.aut Jplcndor naturMinfi» 
tm.tb.cenct,f.6.7. 
Vndxfeutraftm quiiamvitrisaltisut 
peUuciiis corportbm tmmerft Refia- 
fttonis tenorem tmmutMnt CMteru •- 
mntbm partbm.pSo.v.u 



Zenith.p.6.C3. nunquMm refiingitmr.p. 
i6.n.i. SoitnZenuhp.13.conc. i.2 ex- 
traZentth.p.14 conc3.p1 6. n i.par. 
tes Solis a Zsnith remotiores % acaint 
Mquimtn Atmofph<tram p 14 conc. 
2 htnc iifformis Soits rcfr.tftto. p.tf. 
verf 7.^.34. c. 22. p-3r n. 2. Zemth 
tflltbcrmm ab omni Refrafttonis in- 
imria.pag. 43. num. 1. 2. Locum ie~ 
bitmm rttinet. pag. 44. nmm. u(?2. 
Vtdt Ucm Solu. 



Zodia- 
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ZocJiV in. Itffw Jt>/w in Zodiacoofltn- gnito Rtfrafliontm & alidtrntru* 

fm *b vmbrit. p. fz. & s3 num. 7. pmg. i22.coroU. 2. cor. /. pttg. ti? r#. 

Locttm Solu tn ZoJtacotntujltgari. roll. f. pag. 12 c. coroll.7. deZotliaca 

fag. 121. coroll. 1. pag. 12 r. coroU 7. pafitnu tn toto opcrtj occmrrtt mtn~ 

ftroli f . Ex loco SoJu tn Zodtaco co tio. 
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Erratorum Carrc&io* 

Solc mcridiem factcatc . 

Ctrcumicctum proiime\ 

radiucadcats rtctu», 

humfphxnum. 

quod. 

candctn. 

apparcntcr inf.mai, 
horcm. 

ccntTum funm nfum^ 
dirigumur. 



loco,valo«cp 
rarrfa^wnc. 
o r , dclcarur. 
oitcndit. 

tTI£KJlf»l«D1W. 

mrnfurarc. 

acceiliu. 

traAione. 

dcbtluarr, 

«Uaptuaa* 



Qmnu ad muorcm Deigloriim. 
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i Lunamjj tclipfatam coloribm tetrU 
deformat, cjrfrtuola* quorundam o m 
pmtones damnat. tb. eonel. f.6.7. 
InctdenttAVclinctdcns. pag. f.num. //. 
vtdc lncidentta , lneUnatio , Ltnetu, 
&c. 

Tangeni purc Atmofpharram, nihii 
refringttur. pag, 10. eap 21. proprtc 
tion tncltnatur ad Spbaram , fed es~b 
termimu radiorum tncltnatorum. p, 
ffe ad$. 

Rar cfad io, ampliat locum corporU ra- 
refacli.p. 8f. 86. & 87.fitnoeantum 
talorts , fed ettam tratltone & mette 
vacui.p. 8f> adz. &p. 86 n. 6. & 7. 
Modm rarefatltoncm tntroduccndt, 
C menfurandt. tb. 

Ranu< aha tsl parttum rarefaclarum 
continuatarttm ; alta dtjfolutarum. 
llk clarttate & perfptcuttatem dta- 
phant auget , hac tmmtnntt. pag. 88* 
$9. & 90. 

Rcgulzaliquot inquircndi,** magni 
tudo terr* addifianttam Ftrmamen- 
ti fenfibtlufit necne pag. 4f.dk. 1. & 
4-6 dic 2.2. 4. f. 6, 

R( Hcxio & Rcfra&io^i vtctfitm fuc- 
cedunt. p fo.n. 2. Vt fc habet Sol re- 
fiexut a (peculo , ad tdcm,ftmulachrt 
fui multtpltcattontj ; tta refratlm im 
vaporibm, ad eofdem.pag. f6. n. f. 
t? g.fit etta d profundo corporu contt-> 
nuatt.p.8$.adfin.p.8o.n.f.p 82.V.22. 

Rcfra&ioccelcltis acctdtt omnibm calt 
punflU feu luctdis ftue obfcurU, cunu 
tn Vapores radtauertnt. p. 16. & 17. 
aff. 1. 2. 3. Fit ab aUqua VtfibtUs 
puntlt tn fuperfietem lAtmofphar* 
terra conccntric* tnctdcntta.pag 17, 



num. t. 2 3. 4. f. Adlineam perpen- 
dtcuiarem.pag. /|. coneli. ey z.dc- 
jlnttur. fag.20. c. 14. p. 29 cap. 21. 
arg. 1. rcjutrtt fuperfictem corpori 
refringentt dtunUam. p.22. adz. & 
radtum incidentta fecantcm poten- 
tta.tb. ctus quantttat cft angulm R#- 
fracltonu. p. 20. c. 14. &p- 99- c.'4f. 
affiett ftngula patcntU cocltpuntlaj, 
prater Zemth. eademexaltatplmiu- 
fio. qutdtn ctrculos coclt pofitt , Ccp. 
45- &44 c. 27.ftdera tn aitena loea 
& altttudinem coUocat. p.44- & 4f* 
c.28. dtfianttM eorundemtnter Je & 
horizjontcm abbreuiat. tb. ampUttt- 
dtncm orttuam % (? occtduam auget , 
& minuit. ib. Qua Vhtnomcnacaele- 
lefita afferatttrrtcolU.p. jf c.io.di- 
btlttat Utcem & colorcm.p 87-obtttl. 
4. coIortbmalienU tnfictt corpora re* 
fratla.p.71 v 1 P.72.V. 6.p. 9$.v.i4* 
p.tii.concl.6. & alibtpafitm. 
R.clra&io Solis vntformis infenfibVU* 
p. tl- c. t2. concl. t. DijformUtnfcn- 
fibilu.p. 14. c. ii- concl.2. DtfformU 
fenftbilu. p. if. c. 17 conc.t.fit in So- 
Us dtmenftontbtu qu* taeent mplanU 
vcrttcaltbu4 f quales funt ahitudmU 
' & ficundum altitudincm. c. 12, toto, 
In LongitudtnU dimenfionib* aut nnl- 
la , aut infcnfibitis fit. p. 16 n. 1. 2. 
Maxima tn ortu & occafu.p. 27.C.20. 
Tcrmtnut RefraHtonU maxim<e efi 
radtm RcfrafttonU ad vcrticalenu 
Itneamretlm,non autem horizonap- 
parrens per fe. f. 28. Minima tn Z#- 
mth & Nadir. tb. medta inter hori- 
Zontem&tlla. ib. Maior d vaportbm 
humiUortbm.p. 2$. e. 20. Etquia fie 



aJhneam pervenJicu/arem , iicirco 
folem ex4lt.it. p. . c. 22 ites ab ortu 
etiortum , ab occafu ad occafumpro- 
iucit ; Vti & arcm iturnos ; contra 
noilurnos corrtptt.p. 49. n. t. & 4. 
in Jtes * meriitano Jtfcrttos nihtipo- 
tctt.ib n.2.&$ quiJpofitttnborat, 
vmbra* gn»monum , intemporafub 
Spbaraqtauis , tnborologta r c:othe- 
TiCJty Ott^irantes , Cytriros , Verti- 
eaiia,&c. apag. 49. ai ft.fub ortum 
C occafum transfert vmbra* in U- 
neaa bortrta* sltena* p ft.iicenio 
S>&4 ln graidtu C mtnutu qwo 
moiocognofcatur p.too & tot.per E- 
ettpfin LunaHorizentaUm centralem 
mtfjj calculo acquiritur p. 101 & 102. 
Anguim Refiatltonu folaru iiem eft 
fen/u , cum co.quem tn oculofactt Li- 
nea refiacla , & raitm a punilo Vifi- 
hilt irrefiaftt aliapfm , vel ( quojco- 
iem rectitt ) cum arcu Verttcatu ar 
eultintervernm & apparentem Solit 
locrtmintercepto p. 102. 103.104-. tof. 
Tcfratlto SoJis non plenarut ex vtra or- 
$m aut occafiu bora eruttur alfqttt* 
ca/eult.p. tor, Pltnariaexapparen- 
te,p.to6 C49 p.u«. Defcrtptit V- 
trtufquc. thi. Eltcitur factUsme cx 
prtttta nlsqua Elltpfi cumfuaRtfia- 
ftione certo habtta.p. ttt. c, /2. Sotit 
Refrtfrtoncm ope Anatemmatu va- 
riismoiu geometricufactUtme inia- 
gxrc. a pag. 121, vjque aipag 126. 

SjpffBna mnnificentifiimi Coniitorit 
. Det aimtratiltter elucet cx R.fia- 
• eiirtc.jt. f4. n. 10. 
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ScdiocommiHm plani aticunu cunu 
Soleesl circuLu.p.i n.i. 

Tlant alicutm cum circuto folari , csl li- 
nea.p.t. ».7. 

Plant verttcalie cum circuto fotari , eft 
Solis Altttuio , velprimarta , vel fe- 
euniaria, tieoj } iiameter vetcb»ria 
ii.tmttro minor pag.t, num.y.p.2. 
num. 10. 

flam Longituitnu cum circulo folart, 
tslSoiu Longitttio p t.n.gp.2 n.n. 

Planorum verttcalium tnter /e,eil linea 
Verttcalu.p. 7. c.4 quanio congru^t 
cum communt omntum planorum al- 
tttuimu feilione p 10 v.24. 

TlaiorH fecuniartoru altttuitnit qjea'. 
p. 7. c. 4 facit angulum cum Verti- 
talt tinea aqualem altttuimt Solis fm- 
pra horizontem. tb. caitt cxtra ccn- 
trttm ttrra. tbtJem. 

Selt o Horizontu & paraSeli a Sole ie- 
ftriptt , efl verm Sotu tn Hortzjmttj 
loctu.fubtUoparaUelo.p. 117. c, r$. V. 
14. Apparens Solu tn boriztntt Itcm, 
efifctlto Hortzo*ttis & Verttcaiuctr- 
tuliquam Soi tnfiict, &e. tb. circa fi- 
ncnti, 

JEjuatoru cum Uorizonte fetlio eff li- 
nea JEqumot~lialu,pHnc~lis vert ortm 
& occafm terminata.p. 127. c. t r. 

Scmidiamctcr Sotie tnfertor rtfiafl* 
minor apparet , quam fuperior iti- 
dtmrefiacla.pag.it, vtrft^ T«r- 
r* ai Sotit, Terr*> ai femiitamt- 
trttm Ecccntrici Soiu. Terra cfl mtl- 
liariorum Ccrm^ntcorum S60. pag, 
102. aJfinem. 

Senuisamcter Ecccntrici Solie tfi mit- 
Uar.gcrmj.nic. 1032000. 
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dfn.w Solrefringnmter.p. 17 ajfcrt. 
J p.122 c ff. tnaltena Ucatranjfe- 
fmntmr Rcfiacltone.p.44 altttu- 
dinem vcr*m fupra hortzonttm nun$ 
qmmm oflendmnt. ib. n. 2. qumndo ikj 
morizonte apparent,funt tnfrM tmnai. 
p 4f. n .2 qmmndotn hortz»nttfmnt, 
Mpparent,fuprmemnJem. tb. n. 4-.it- 
ftanttM vtfit dmormm ftdermm ineodt 
verticalt iMcenttmm , minor Mpparet 
qttam eft. tb. n. f. in hortzonte fttaj, 
dtftanttam veram & apparetem fen- 
ftttnon mmtant : tb. n. 6. neaue am 
plttmdtncm inSpha?rarccla n. 7. fed 
tnolltqua. n.g htnc fit Vt Sol tn M- 
qutnocltU dtcltnare credatmr.n 9. (? 
fidera hortzontemfimul ftrtngenttaa 
flm a fedtflare.qmam re verM dtflct, 
aut fupra emndem diflare pmtentur. 
ib. duoveltrtMpderM tnverticaltbm 
ctrcults victnU dtfferentes altitmdi- 
ncj nacla, ad fe fecmndum altttmdtnet 
pliu mqho conuergunt.p. 46. nmm. 10, 
vnde alta datur ratto , cmr viftu ca- 
dem honzonti vtctna conJpicMttu 
arhtrctur dsjccfiijfe fecundum latt- 
tmdtncm ,cum confederint fecmndum 
Mltitmdmcm. ibtd. borealta cmrtnclt- 
ntMtU feptentrtonaltbtu debtto plmt 
vcrgant tn horcam. pag.fi. nmm.7, 
tccmmbmnt fupra hortzontem cenfli- 
imtm ; ortmntmr antcquam anttpodt- 
btu ocemmbmnt, Cc pag. fft nmm. 2, 
Stdermm tnmefltgata per tmbmm in- 
ter fe proportto. pag 99. Eadcnu 
qua SolU Refiaclto , a Solc mdocmlmm 
Vph-pW n.t.ty^. 
Sol. Vtfm SolU portto apparet Qtrcmlut. 
pag 1. nmrn. i.p*g> 2» num. iz.feiho 
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SoiU cum plMfio vifitm portionem » 
non vi(m dtrtmente commmnU , ctt 
Ctrcultu p. 1. n. t.p.2. n. 12. Htcctr- 
culmt efb Contjolaru bafis.pagt. n 
Contu SolU radioftu. pag. 1. nmm. 4* 
%j4ltttmdo SolU prtmartM. pMg. t.n.f. 
p.2. n. 12. 

longitmdo prtmaria SolU.p t. n. 9. 

Soltn Zcntth t exirm % inhonzonte quo- 
modo & fccundmm qualta platta rt- 
frmgAtmr. acap.i Vjque adcap //. 
Jtcmndum qmos ctrculos.p. u.ii.n t% 
f. 

Dimcnfto SolUqmid.pag tf. cap.12 qmm- 
Lu Cf quotmplex tb. Jecmndmm qmam 
Sol refrmgatur , fem verticabs , fcm 
mcdtiu ftuehortzontalts.p. 12 14- !/• 
16, tap. 12. Refiingitmr Sol tn tU So- 
IU dtmenfientbms , qm* Cmniplanormm 
Vert.ca/ium tnctrculo SolU fcUior.es, 
cap 12. toto. Sol HoriznntalU maxU 
matfultt Rcfraftitncs.p+27.cap. 20 0 
plmsimflo cxattatur, ty qetare.p. 22, 
cap. 22. etus loetutacct tn radtore* 
fraclo. tbtd. quomoJo fe ad oculii ha* 
beat Sol quodadfiguram atttntt , m 
omnt cotls loco.pag. 24. (? 2f. cm\>. 21» 
ftcundmm Mltitudtr.em dcfictt. tbtd. 
ftcundmm mltttmdmem cxcrefcit pmg, 
26. cap. 22 nrnm f coclo conflanter 
fertnopltu eUtpttcmfir quam ncbmlc- 
fi. <y quarc.p 42 v.i4- cttrinAi- 
qumocltu conflttmttu , dcchnMrepm- 
tetur. pag 4f.n.g cmr tn Hortzontt 
maior tmdtcctur.p 47. n. 2. ex Elitp/i 
Sphartctu probatur. p. ff. n. 2. Ellt- 
pttcmt qutbus homtnthtu fimul.tj' p/tu 
aut mtntu appareat .par. fp & ftf. J 
nmm. 4. adfincm. tmxta hortzontenu 
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fiarevidetur.p. tq. v.t.ffpraquam 
tnfiaplusconirahuur tb.$ .Dtmunu 
& pag 60. n t. Soiintquut, Uceraitu t 
&t p. 6f.v. /r. Solu prodromus exo 
tttnt. tt.v t$. Soits Extentrtttta4 tu- 
U opttct lcnejicto mucfiigabtlis. pag. 

99- 

Solis iittmtter tontinet miUiarU Ger- 
mantctu, 9460. pag. 104. verf. t. 
Solistnm Hortzontetamverusquam 
stpparens cotatlus.pagtnatto tap. ro. 
de Sole pafom tn toto optrt plura in- 
nentes ,altbt tn Indttt fufifitmi tndi- 

tAttU. 

Sphzi » rtfta,inpltniluniis horizontali- 
bus, toptamfatit Rtfiatlionu Solarit 
& Lunaris atfij^tattulo tndagand*. 
f.ioi.& ioz.t.a-6. 

In Sph*ra feu Retla y fcuOtUqua ,fiutj 
ParaUela,qtstdpofiit Refiatlto.tn Ho- 
rologtafo/aria t in locaSolispervm- 
bra4 ofienja , in Unea4 horartaa , am- 
plttudtnes , tn dies & horm,&t. pr*- 
ter alia multalota, txplttatum tnue- 
mes.p.jo. ft»J*fr& /4. vtde.p. 12. 
ttmm. }< 

Sph*rj ftellati , andtflantiam a terrsu 
haleat omm jenfu (upenoremnecnc, 
quomodo tndagctur p. 47. (* 48* 

S«.dl*. vtdt fidera. Stcllarum tremor 
tlttdtmquod Scint>llati< ,&prout~ 
mt a folo vaporum tntcrcnrfu.p 42« 
/. confirmata elt\&p tp. V.4. 

Supci ruics tonitafoUrit tont. p. 1, n. 4. 

p. 1. n. ftt. 
Jlefiatlionisqu* ftv^vtrf.y. tftfub- 
ulum pnncli vfittiu , rtfiatltonis, 
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vifortj C Unaepcrpenditularis. p. 4* 
num. 1. 

RtfraUtonU fo/ariseft fubieffnm eentri 
terra.p. 4. n. t vtrtttis tontfiUrie* 
ib. n.3 radtj wctdentia.p. t. n. 4 
nc* refiallionu tt. n. y. Unest verti- 
talu , tbtsL nnm. 6. femper ttt fU- 
nnm altquod vertttaltj. p. f. n 7. 

Superficus Refimgens. pag j numjt. 
fag.^^vcrf 4 Es~1 humtiutpag.tf. 
CoroU.t. quando (J quare. pag. 76. 
nnm 9. 

xsilta eJt ex mentt Tjchonis miUiar. gtr- 
man. iz.pag. 74. loannis Ktpler$ t di- 
midtum , C in vtfum tadtt. pag. 74* 
& 7f. fuperficics hat femper ett. p. 
j6 num.4- aitioreFt ordinariivtntit 
& nntibus. ibid. num. j. eft extre- 
mtta* atris qucm haurtmut. tbid. 

num 7. S • & 9 • &?*&• 77- *um. 10. 
nonfinitur cum tcptdo aere aut fum- 
mis monttum ingis. tb. nnm. 12. t$. 
ad Crtpuftulorum fummttatem non 
perttngtt. thtd num. 14. ottftlionts, 
hant Atmofph*r4 fuperfictem >afk- 
perioreaerenon dtfcerni, ideo^nul- 
UmeJftt.pag.7S. & 79- cap.;6 pe- 
rtmetrt EUtpttti tonttfto,& Elupjeot 
atque Kefiatltonis cxtlita* fuperfi- 
ttem Atmofixcrtcam tanquam tna- 
ncm , redarguunt. pag 79. & viden- 
tur ononta abfque ipfa dcfendt pojfij. 
tttdcm. Rcjfonfio ad oticiltones . a 
pag. So vjqtte ad 24* N<iw VitcUtt 
& Aihazen dtfiintlam fnpcrfiettnu 
fatis agnofcunt. pag. $0. num. t. ftd 
tn appl cationt fola a nobis diftrt- 
pant. Q*°d ttntem non vidcatur ih 
X 4 UM- 
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U Jtfcretio , hine non feqititur iffam 
non effu. *bid. num. 2. Vaptdm aer 
d puro fuperficiepeculiarifecermtur, 
pag. gi. num. j. pag. S*- mitto. efi- 
nuofu Elhp/cos lacunit , fuperfietct 
lAtmofpbtriea non euertttur. p. 82. 
ixihta* Etltpfios atquo Refiacltonie 
fatis dcfendttur aerts rarttate, 44- 
met/i maneat fuperfictej diflincla-: 
ibtdcm. Tamttfiorobabtlftimumfit, 
fuperfictem Atmofpbancam afnpe- 
rtore auradtfcretameffej, nthtlomi- 
nm tamcn td adrefiacltonemnoneH 
Jimpltciter neceffanum , fed (uffictt 
*>quiualenj quadam difttntlto , qua- 
Um reperimm in vttru vnduiatis. 
in Criftallofibru tnfctla ficut entnu 
Reflexio medtorum diferetionem ex 
neeefittate non extgit; ita neque Re- 
fiatlto pag. $2 Superficicj hac e /? 
ttrr* adfinfum ordtnarte coneentri- 
ea. pag. $4. in Refponfione. ad quam 
stppropwjuat condenfatione , refugit 
rarefailtone ideejj minorem tli to- 
eum , hic maiorem occupat pag. f/. 
Ytde Altttudo. Atmojpbara. 

'cmpus. Quomodofe haleat ex Re- 
fiatltone,eirea dtet, horaa horologta, 
anttcipattonem, & poflpofittonc, &c. 
MtdcCap2g.dp.4g.adjf. Solquo- 
ttdie EUtpttem qmjttdierefiaclm.fie- 
ptrfictcj refitngent r omper exiftit, vt 
& etm eorpm. Quando eaptandaj 
Elltpfit. pag p7. eap. 4/. R-fiaclio- 
ni refpondenj eognofeere^ , d veri 
eccafu ad apparentcm, ex eojg Re- 
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fiatlionem eficere Vfl QuadranHj^ 
vel calculo. pa<r. 106 t»~. tog. idenu 
tcmpm in mwttta Mauatoru rcdu- 
eertj.pag. 106. & 107. Mora qua 1 d 
pnntli alicutm folaris fummi , mtdij 
. fen imi , vero ocenbttn ad apparen- 
ttnu , inttrctdtc, eft Tempm Rtfta» 
fiioni plenarta tlltm puntlt rcfpon- 
dem. pag 109. verf. g. nec ex wo 
fnnfbo tn altud eTt tranftltendmtu. 
fag. 110 Temporis anttctpatto ma- 
ior , quo Scbtra otliqutor. pag 120. 
num 9. Tempmanttctoatumcos^no- 
fttrts pag. 124 CoroH. 6. & co Rt- 
fiatltonem & alta multa cltcercj* 
Vtdetosum cap. 44. 

Terminus. Rcfrattionis maxima eff 
Hortzon fenfittlis ordtnarte & per 
acctdenj ; per fe radtm refiaflionit 
ad verttcalcm lineam retlm, etiam 
in a'to conftftent. pagtna 27, 2$. 
eap.20. 

W.adiornm inclinatorum vltimm ttr- 
minm tflradtm conttngtntt* p.<2, 
adj. 

Trs&jtores Optici ad Reftaclioncnu 
agnefennt pleriqnt tn mediU dtucr- 
fls fuperficnm Refitngentem pag.f. 
nnm. 13. pag. 4. n. 4. p. 76. n:tm. j. 
pag So.num, r. deinde R tdtorum ad 
tUam fuperfictemincltnationcm. *ag. 
zg.nnm.}. Vartabtlem A mojfh e <e 
dttrra ajftantiam, pag $o. nnm. 4. 
pagin. 76. & 77. num. g, g 10. &e. 
Corpm reftingenj fteinnt aerem. p, 
76. num 7 f. g. &e. Videntur ali- 
qniftoperfieiemdiferetMm rtpudtare, 
f 7Vt$.t t f.jg. /. Tandem.f go. n. /. 

tst/ba- 
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Alhazen fitptrftciTRefringente dftm- 
clafactt veltn ac*c ua concauMLMna t t 
p. 78. n. t. & p.fo. n. i velm vaport- 
ttu adHortzontem. p.$t. V 20.tdem 
docet Vttelito. tttd. Kec dtffcnttt Tycho 
Brahe,p. 74. & loan. Ktplertu ean- 
dem oculu afpctlabtlem ajfcrtt.p ?f. 
V. 1.&2. Tradiderunt Rcftacltonum 
Tabuta4,fcdl*brtca4.p. 100. 
T' f mor Solis , p 66. ctrcaftnem.p. 71. 
V. tf. tottu fepc Sol concutttur. tbtd. 
vnde froMcntat. p. $4. ctrca.fincnu, 
&c. 

Tubm opttrus. Aptw ddobfcrudndum 
Solcm. p. 91 &c. 1'tfta ctiu ad Solem 
tranfmtttendum dtdutlto tunc efb 9 
quando tmago Solts tn chartam dcdu- 
Ua t mundamtn pertmetro pr<tctfio. 
nem exhtbuerit. quem mmis velpa- 
rum apertm confundtt ,uubis candi- 
d<* modo & plcratyflduo vel caruico 
eo/ore vtttat. p.92. v. 12. Hyemeia- 
xandus , dftate contrahcndus. tb. v. 
20. &p. 9?. DtftanttachartdatMbo 
maior matorc , mmormtr.oremprdm 
fentat Soiis ffccicm. tb v. 26. Vttrtu 
• tmbo male tndtta vtttantfiguram So~ 
lit.p 94. idem obttilum tubo vtttnU 
tlartorem & forttore (pectem comtt- 
tit, quam remotMm ; & dtdutltonem 
tubt tongiorem defiderat quam tUud. 
p. 98 Diduclio tubi vcl contratlto» 
admotio vel remotio acharta , com- 
penfatSoiis elongationem a tcrra,&e. 
tl. Confupo ftmuiachrt t oftendte d- 
pcrturam tubt non effe proporttoni- 
tatam dtftantitobtecli. tb v.i*.qno- 
modo emcndanda.tb. obidlaqudiu 
murtditcr tranfmttttndis vntca tnbi 
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dptrtMrdfitffieit , fttam interfepr%» 
portionem vtfMoltm offerunt. p. p j. 
& 99. Siderum 4 ttrra diftanttam 
ftnfu dtfferentem prodtt. tl. Hom§<- 
tentrieaa eceli Moltttones cucrttt.tb. 
ftabtut txtcntrttae. tb. Sidcra qu* 
matorem tubi didutltonem exigunt 9 
fimtterris vtttmora ; quo" mtnorem 
funtremottora. tb. Excentriett* So~ 
iis, tmboinutftigdbtiis. tb. 
Tycho Brahc. Tjchonis Brahc deRe- 
fidtlionibus dotlrina probdbiiis t p.22. 
e. 22. Atmo/phar^altttMdtnem , cum 
CrtpHfcltstermtnat.p.-T*, Aeremad 
Luna Spharam extenuat. p. 7*. e. 26, 
n. 7. Tabulat Rcfratltonum eondtdst 9 
modos eafdem obferuandt propofutt. 
p. 1 00. 101 Angulum Refratlionis non 
tn aere , fed oculo tcrmtnat. pag. 103* 
Rejp. t. 

Vaporci. HMmilespltu rtfiingMMt.p.tf. 
tap 20. roridi,tenues ,pclluctdt, &e. 
pt funtrefiacliui t quam terret ficei 9 
fumidt, &e. p. 4Z. m quaftione. In» 
tercurfu fuo Solttremori , fteBts fcin- 
ttUattonem procreant. tb jf. Confir- 
mata tfi. vartabtiem habcnt a tcrrd 
diftanttam. p 20 n 4. Aitddtfydltd 
tempcrtes , denftrat , fupcrfictcs, &e. 
Solem ftflit , fnpra plsu quam tnfta^ 
eoartlat, &e.p. 59. quo plures fisnt 
vapores , hoe mtnor ordtnarte SolU 
eontratlio. p. 6f. tnfine. Ventos gt-J 
nerant. p. 66. v t. tmgMnt Solem,td- 
toj? e tolore Solis iMdttiMmferrt po- 
teii de vaportbns & eoeli tcmpcrits. 
p 71. &7*. Mltimplerumq^afecndut 
X j quam 
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quam nubes.p.7f. & oheS.?. Vaforn 
$n nmbes , & nubiu in Vapores muta- 
tio.tb.exhalati nantifcmntmr fmperfi- 
titpccmiiare p.&i. n. 3. idfy ex fenten. 
tia ettamVttellionu atfyAihazcniqmi 
fmperficiem hanc difingmut, ab aert*. 
ib. Terr<e vbify tqualttcr incumhut 
crdmarte , in climate faleemeodem, 
mtfy fptfitores aut altiores fmnt tnho- t 
rizonte,quam fub Z^nitbs licet altter 
appartat. tb. 
Venti. Ex Vaporibmgenerari videntmr, 
p. 66. v. t. tb. v. 23. p. 6$. ab aere di- 
firetifmnt , fed Vtfmm dtfcretiofugit. 

p.f.n.2. 
Vcrtex Conifilaru,p.i.n.4 p>2-n.i2 in- 
tfi plano Refiaelionu.p 4^.3 coincidtt 
tmm pmntlo ocmli vtfirio.ib. de eopaf- 
fimfitmtntioa p.3. ad tt. vfy. tom- 
mmnurttlo&tmtrfo Sotie cono.p,iii. 

tap.su 

Vertex idtm qmod Zenith. qmid Soi in t$ 
faciat,&c,vidt Zenitb. 

ycrticalis circulus femper&fiimfoeu 
Solii tam vermm qmam mpparentem 
defignat.p. tof.$. Artm. & Qmia. 
paftimjj tntotoopere. arcmfmomen- 
fmrat Refratlionem. ib. & aUmpafi 
fim.feripfmm filmm <? fempcrpianH 
Xefiaflionmm coeiefimm fraducitmr. 
p.f p i Cf .6 7.P 9 t Scg.&c. 

Vcrticalis verus , cmm ctrcmlo Longitm- 
tbnit primario qmando coincidat.p. 
tt.n. 1. 

Vitraf uomodo refiingant.p.36. c.24*p. 
37. 3S- 39' &40. cap.2f. quomodo im 
Tmbmm Opttcmm rc&efint tnfirtnda. 
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Vmbrjr. Gntmonica quomodoex R.-fta» 
Htone tn altcnaa horarum Uneat, & 
falLtcesZodiaci locos detorqueantur, 
p.fo. Ti f2.f3.S4- Sinuoft Elltpfeot 
receffiu , Vtrum exiflant ab Vmbras 
opaci corporis interteftt) anaveraa 
Refiatltoncp. 6.60. & 61. Vefiigimnu 
vmbr* in Mqutnottio ab apice fiili 
proietlmm cmru&cft p. 127. 12$. Vm- 
tra terra a radtu Solartbm refiaf}it 
ficatmr.p.i3o.concl. 1. Ettotmquaji 
ipfim conm abipftsptrmaittur.p.131, 
toncl. 4. Htnctjmulto magit Lnnam 
Ecitpfatam per totmm maltgno quoda 
immine tnfpergmnt , quod vmbra ter- 
rtntmixtum , atfypcr vapores tn 0- 
tulos regrtffum , tetros ipftmcoloret 
tffictt. non autem fitlitim circa Lm- 
nam haUtm,aut jpkndor natmrainfi» 
tm. tb.cencl,f.6.7. 

Vndar fimtratlm qmidamvitruaitumt 
pclbtctdu corportbm tmmerfi Refia- 
tltonu tenorem tmmmtantctttruo- 
mnibm partbm.p. So.v.t. 

Z. 

Zenith.p.6.c.3. nunquam refiingitmr.p. 
i6.n.i. Soltn Zentthp.i3.cone.i.2 ex- 
traZenith.p. 14 conc.3.p.t6. n t.par. 
tes Solit a Zsnitb rtmotiorts % accidmt 
obUqmimtn Atmo/jfh^ram p 14 conc. 
2 htnc dtfformit Solu refi.ttlto. p. tf. 
verf 7.^.34. c. 22. p.3T n. z. Zemth 
tftUbermm ab omni Refratlionisin- 
imrta.pag. 43- nmm. 1. 2. Locmm dt~ 
bitmm rttintt. pag. 44. nmm. /, C 2. 
VtdiLocmSolu. 

_ _ Zodia- 
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ZocJiarnt. lecw Se/u in Zoiitceofttn- 
fm *b vmbrie. p. jz. & s$ nttm. 7. 
Locttm SolU in ZoA*cotn*efttgare. 
fag. 121. coroll. 1. pttg. I2f. coroti 7. 
i aroll S. Ex loco SoUs tn Zodttco c§ 



gnit* Rt/rMclionem & nlU ermert» 

p*g. !22.COrolL 2. C9T. J. p*g. 12? C0- 

roll. f. pag. 12 f. eereti. 7. de Zodiac* 
pafimu tn tete epert* occnrritmen» 
tte. 
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fi.ielojisb altitulinctaitm. p. r t. dic. 
t. Solem in alieno loeo nunquam ofien- 
dtt. pag fi n. 7. Qitddranj Aztmu- 
tbdlUproobferudndu Refiacltonibm. 
pag. 100. LinearU ad Refiacltonum 
obferudtionem necejfitrim. 104, c. 4f. 
pag. 10 r. v. iz. Horologtdrim Cdicuii 
Vtcem fupplet, tn exhtbenda Refid. 
Gionc. p. 106 tuuat ad vtram ortm 
&occafm horam , cx loco SoIU in Zo- 
dtaco exatle cogntto eruendanu. pag. 
tog. ortum & occafum tam verunu 
quam apparentem t jummi , medtj & 
infimt SolU puntli, cognofcenda. p.ttt. 
Magnieudtnem Solu apparentem , e- 
4mml fuprahorizontem eleuationenu 
pcundum punclum fummunu, mc- 
dium aut imum,itemqjEllip/in t Q**- 
drant lincaru dexterrtme inuefli- 
gat. p. //2. C. //. Quadrans horoio- 
gtartm edocct iocum SolU in Zadtaco. 
p.nz. 

Quantitas RcfidttionU, eftangulm R#« 
fiatlionU, d linta refiatltonU (T inci- 
dtntitf intra dtapbanum protratlaa 
tomprehcnfmf 20. c.t4>&P- gg.C4T» 
Quantitat RcfiaBionU abfolssta & 
comparata. ib. 

ObitquitatU radtori ab vno punlto ex- 
trtnfecm affumpto, tndtucrfactrcu- 
ferenti*pun[laproictlorM.p.2t. C. tf. 

OhliquitatU radiormm abvno cireum- 
ferentia punclo in diucrfa dtamttri 
cadentium.p. 22. c.16. Quantttattn- 
ciinationU radiorum ab vno dietme- 
tripunflo, indtucrfapcrtpharttctr- 
cularucadcntium , p. 21. c. 17 &24. 
atcjjp.it. c. tt.QuatitatincItnattoni 
Chordarum ctrcuisadctrcmmfer' 
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tiam. p. 26.& 27. tlevationUfifarit 
fupra honzonttm tufia matorU p.tt. 
verf 2f. 

Solurefiaclc vifi iufla minor.p. tf. n. 2. 
I 4. iufiamdior. ib n.i & j.trrefia» 
fle vifi, naturalU p. 36. n. 6. 

SoIU, cceltjjfblaris , fluxu aqu<eautequi 
curfu, adglobi folaru fupra hor-on- 
ttmtmtrfionem , recle acjuirtnon* 
potefr.p.fg.v. If. 

QtsantitatemRefiatlionU folaru certam 
promere, eftanguium RefiacltonUin 
gradtbm &minutUexprimere.p.io$. 
qttod habetur velex confeclU Refia- 
cltonum Tabuiis , vel ex modU obfer- 
uanditychonicu. ib. & p. toi. veiex 
Cognitafuperficiei Atmojph<ertC*f a) 
titudtnc.tb. Vclctrtiw & faclt"* <w 
etrcu ctrcuii verticalu inter 1* t 
& apparenttmSolUiotum incrrcifry, 
ptr quadratem fub Vtrum sirufoHt 
occafm puntlum cognho.p. wf nut 
per horologium h\echdntc*cuin*. 'yta- 
drantem horologtartum fub^f^trC" 
ttmortum aut occaCum fhj^ -ioS. c. 
409 qua ettam per calctiimn *fq**- 
rU. P.107.& 10 1. 

Quantitatem Solis mpp*s> < nmm , ttnfle^ 
fupraHortzontem cit'tuit*mmfccmn<* 
dum fummum, i*J* '***** & mcdtum 
pttntlum objenwe-fitt. c. ft. 

Quantttatem tvfntOunU diuerfis modit 
cruere ud/tscef dt.fZ* vfy ad c. ff. 
yide iLiraau. Quantitm crafiictei 
P .t;:: .-fytdtorU Gnomontee fieflatt, 
OfUtU dutmctrmm terne. pag. ttfg 
Vff.t. * 

^ iantitM arcm Refiatlioni filari re- 

Jfonden- 
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ftondentis,rneppo/it*cceUpUgadM- 
pUcatur.p. 130. 131. conc.2. & 3. 
R. 

Radiuf rcfhis, ercclm, &dircclmdi- 
fimguuntur. 

R. Ctus proprietfl idem quircfitit- 
nem t opponiturj } curttofeu cbiiquo p. 
1. n. 4. & dtutdttur tnradium Jnci- 
dcnttt.p. l.n.ii pag. 17 n. 1. pag. / J. 
conc. 1. & 2. V. 17. & 18. p 19. conc. 
3 p.2o. n. 1. p. 20. n 6. &c. Rtfraclio- 
nis.p.3. n. i2. p. 4- i'p 18. fonc. r. 
V. 22. conc 2. v.vit- (?c. Reflextonis. 
p. 2o.n.2. p. 83. v.vit. Ertclum & d*- 
recium. vide loca cttata. 
Ercftus oppomtur inciinato t p. /7. n. 1. 
p.iS. conc.2 v.34 p.20 n 1. C dicitur 
quadofy pcrpedtcuUris feu Cathetm 
abfoiute vt pafiim eft vidcretnltma» 
tis. juadotjj Cathetm Inctdett*,p. 21. 
€.2j. cum Vtdtltcet dpunfloVtfibtU 
in fitperfictem refraclortd crcclm ac- 
tidtt. quandofc PerpendtcuUris Re- 
fiaclionis ; fed tunc efb pottmltntaa 
auamradtm.p.3 % n. 13.P.4V.3 p.rS. 
concl.2 Dircclm.p 19 conc.3Jtmnise- 
mm dtrcclm tsl crecim , fed fon con- 
tra. nam 

Dire&u» opponiturRefraRo fcu Refiexo. 
p.3 n.i3 P 13 conc 3 Cc.cotfiarur or- 
dtnarie ex radio tncidentta ereclo , (f 
eo qui dpunclt inctdcnti* in medtum 
rcfrmgens progrejfm tpfi conunuatur 
ai/jj vllo angulo.vt ex iocts cttatis fit. 
tis itqutt. Aliudctta efl Radim refi 9 , 
p.r. n.4. aUud Radtm adimtd altqua 
aut fuperficiem rcclus ;p. 17. n 1. p.tS. 
conc 2. v.34- &papm tlltc retlM efb 
idem quodretltUncum , hicquodcri 
ttumj iliic reclttudo appcllat radwm, 
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htc mcidtntiam, &c. Nomtunfuata- 
menprocodemfumuntur Reclum & 
ereclum p. 19. v. 3. &c. 

Radius Inclinatus proprie\ esl contuu- 
cJm cum potentia fuperfictcm ficand» 
ad quam incttnatur. p.29 v f,p. $2. 
AJ3. &fcmper tnter ercclum atque 
contingtnttm incedit. "Samfi ereclm 
efl,tam non inciinatur, fi contmgit,ta 
omnino tacct.p. 30. n.3. & p.31. 
&c vidclnclinatio.Obliquita*,&c. 

Radij ab vnopunclo mdtuerfa penphc- 
riapuncla tadentes.quosfaciam tn- 
cUnationis angulos. p. 21. c. rj. ca- 
detes a variis tn dtametro, aut extra) 
Circulum ajfumptis , tn vnucircum- 
fercntia p. 22. c. 16. & in CorolL ab 
vno diamttri in varta pcrtpharia*. 
p. 23. t. /7. p 24. e. lS.quorumoblt- 
quifitmm efr , qui ad dtametrum re- 
clm.p. 26. Coroli. 2. 

Radius folarr dtreclm quando , p. 3. n. 
13. nonrtfiwgitur.p. 17. c. 13* n. 1. f. 
20. n % r. 

K.ifra&usqu4nd*,p.3. n. 13.quis.ibid. 
• /7. pag. 4. v.r. vtnit tantum ab 
tbltqua tnetdentU. p.17. c.13 n.i ma- 
xtme obliqum tn hortzonte /enfibtU t 
ideotjj refraclorum maximm. p. 27. 
c 20 defignat SoU refiaclc vtfo locum. 
p. 33. c. 22. &c. ttngttur d colortbm 
AtmoJpharA.p. 71. v. y p. 72.adini- 
tium. C pafitm. Trans Vaporesin* 
tppofttd lucenti & refiaclo ftdcrt pU- 

. gam cueclm , dupUcat Rtfiaclie-nis 
quantitatem. pag. 130. 131. concusf. 
2. & 3. conumtcrr* vmbrofum , ra- 
dtos eiufdem fideris tam dtrtclos 
quam refraclos fecat ,tbid. concl.4. 
Et per hoc vmbram tcrr* diiuie, 
X 2 Lunam- 
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. Lunam.j 7 ielipfatam eoioribm tetrU 
deformat, &friuol*f quorundam o- 
pimones damnat. tb. c&ncl. f.6.7. 
Incidcntttevciinctdcnj. pag. f.num. ij^ 
vtde Inadcntta, IncUnatto , Ltnea^, 

&e. 

Tangeni purc Atmofpnzram, nthil 
refringttur. pag. to^ cap 21^ proprii 
mn tncltnatur ad Spharam , fed eft 
termmtu radiorumtncltnatorum.p. 
$2. *dj. 

Rarefadio, ampliat locum corporis ra- 
refatli.p. 8f. 86. & s^.fit nttantum 
eaiore^ , fedettam tratlione & metu 
vacui.p. 8f. ad 2,&p.j6_ n^6^& z». 
Modus rarefatltonem tntroducctidi, 
ey menfkrandt. tb. 

Rantas aliaesl partium rarefaUarum 
comtnnatarttm ; alia dtJfoUttarum. 
lU_Lciarttate &perjptcuttatem dta- 
phant auget , h*c tmmmntt. pag. $3. 

89' & 9** 

Rcgulzaliquot inquircndi,** W4£»i- 
tudo ttrr<e addtftanttam Ftrmamen- 
tifenfibilufitnecnc pag. ±f.dtc. u& 
46 dtc. 2.2. 4. f. 

R( flcxio & Rcfra&ioyfti victfim Jite- 
eedunt. p fo.n.z^Vt fe habet Sol re- 
flexut a fpecuio % adtdem,fimuiachrt 
fui muittpUcattonts S *t* refratlu* 1* 
*vaportbu4y ad cofdem.pag. f6^n*.*\_ 
<_f_9<fi t etta a profundo cwrporu contt- 
nuatt.p. 8i.adfin.p.8 o.n.j.p 82.V.22. 

Rcfracjttoccelcltis acctdtt omnibm cali 
puntlUfeulueidUfiue obfcurU, cunu 
tn VapcrtJ radtauermt. p. 16. & 17. 
ajf. uz^l^ Ftt ab aliqua Vtfibtiu 
puntlt tn fuperfictem ^tmojph/erd 
tcrr* conccntriCK tnctdcntta.pag. tj± 



num. ui_l^4^T> Aiiineam perpen» 
dtcularem.pag. /£, coneiu <___i_.de- 
finttur. pag.20. e. t4.p. i^cap. 21. 
*rg. U. rcquirtt fuperfictem corpori 
refrtngentt chuntlam. p. $z. adz. & 
radtum incidentne fecantcm potcn- 
tta.tb. ettu quantttai eft angulut Re- 
fracltonu. p. 20. e, t____ & p> 99- e '4?» 
affiett ftngula patentu coeUpuntlaj, 
pr*ter Zentth. eadcmexaltatpltutu- 
fio. qutd tn ctrculos cotit pofitt , CTep. 
^l^C? 44 e. 27.fidera tn aitena loca 
& aitttudtnem coUoeat. p. ±4__ & 4f. 
e.28. difianttas eorundemtnter Je & 
hortiontem abbrcuiat. tb. ampUtu- 
dtncm ortiuam '& occiduam auget, 
& minutt. tb. Qu* Vhtnomcna eaeie- 
leJitaafferattcrrtcolU.p. ff e. 20.de- 
btittat iucem & colorem.p 87. obutl. 
4-^colortbmaUcnU infictt corpora re~ 
fratla.p.71 v 2 p.72. v. 6^p. 9$.v.i4* 
p.tii.concl.6. & aiibtfafim. 
Retra&io Solis vmformis tn(enftbi'U+ 
p. tj^e. u~ eonci. u Dtfformu tnfcn- 
fibtlu. p. i±_ c. u^concl. 2^T>ifforntu 
fenftbtlu. p. /j\ c. 17 conc. z.fit in So- 
lu dtmenftombtu qua tacent tnplanU 
Verticalibiu , qualej funt aUitudtnU 
& fecundum altitudincm. e_____jote>i 
In Lottgttudtnu dimenfionib* aut nul- 
/4, attt tnfenfibilU fie.p. 1A. n. 1. 2. ?. 
Maxima tn ortu & occafu. p. 2_j_e__i___ 
Tcrmtnm RefrailionU maxim<c cst 
radttu RefratJtonU ad vcrticalcnu 
lineamretlus.non autem horizonap- 
parrcnj pcr fe. p. 28. Minima tn Z#- 
ntt h & Nadtr. ib. medta inter bori- 
Zontem &tlla.tb. Maior a vaportbui 
humtUortbus.p. 2S- e. 20. Etquiafit 



ai/meam perpeniicu/arem , iicirco 
fo/em exaltat.p. Q.c.zz ites ab ertu 
aiortum , al occafm ai oceafmmpro- 
imctt ; v:i & areut iturnos ; contra 
noelurnos corrtptt.p. B*L & 4* 
m isft 4 meriitano itfcrctos nihilpo- 
teft.tb n.z.& 1 qutipofttttnhora*, 
Vmbr m gnomonum , tntempora fmb 
Spbtra quauis , tn horologta r c:othe- 
nca t Quairantety Cyltviros . Vertt- 
ea/i.t,&c. apag. 49. ai Sffub ortum 
ey occafum transfert vmbrse in It- 
ma4 horariae a/icnai p £r iicenio 
$.& 4 m graidiu (2_ mmtttu qtto 
moioeognofcatmr p.100 & tot.per £- 
tltpftn LmnaHorizenta/cm centralem 
atfj } calculoacquiritur.p. 101 & lqi* 
Jngm/us Refiaclionis folaruiicmeft 
fenju , cum eo.qmem tn oculofacit Li- 
nea refiacla , & raitut a punilo Vift- 
htli trrefiacle allapfue , vcl ( quoi eo- 
iem rectitt ) eum arcu Verttcalis ar 
eu/ttntervcrmm & apparentem Solie 
Ucttmtnterccpto p. 102. 103.104.. 10 f. 
Hcfiathe SolU non plenana ex vera or- 
tutamtoccaftuhora eruitur abfqut* 
c i calo.p. lor. Pienartaexapparen- 
te, p. to6 c. 49 p.no. Defcrtptso v- 
triufque. ibisL E/tcttur faci/Ume ex 
pramta altqua Elltpfi cmmfmaRfia- 
Shone certo habtem.p. ttj.e. fz. Solie 
Mrfracltonem ope Analemmatu va- 
rtismoiis geometrieufactUtme inid- 
g.\rc. apag. tn. vfque aipag tz6. 

Sipiroria mmnificentifiimi Coniitorie 
. Dct aimirabtister elutet c* Rt.fi** 
Hiouc.p. /4.*. 10. 
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Sc&iocomrnuim plani aticmhu emnu 
SolecslcircmLu.p.L tLZ_. 

flam a/icmim cmm circmlofolari , esi /t- 
nea.p.L tLz. 

Piant verttcalie cmm csrculo folari , efl 
Solis Altttmio , velprimarta , vel fe- 
euniaria, fieoj, iiameter ve/cbtria 
it.tmetro mtnor pag.u nmm.j^p. z. 
nuvt. 10. 

flam Longitmitnie cum eirculo folari, 
est Soiu Longttuio p i.n.gp.z n.tt. 

Planormm verttcalimm inter (e,eil lines 
Veritcalu.p. j. c^ quanio congruat 
eumcommuntomntumplanorum */- 
tituitnu feclione p ia ilz^. 

fUnori fccuniarioru altttuitnu qn*. 

fiicit angulum cum Vcrti- 
ea/t /inea aqualem altttuitnt Solis fm- 
pra horizoneem. tb. caiit cxtra ccn- 
trum tcrr*. ibtiem. 

Scft o Jlorizontu <y paraUelt aSo/e ie- 
feripti, eil verut Selutn Hortzontej 
Ucue,fitbtlloparaBeto.p. 117. c. n. V. 
94. Apparcns Solutnbortzonte Ucue, 
esl fctlto Hortzontis & Verttcahe ctr- 
iult quam Sol infiiet, &e. tb. ctrca fi- 
nenu. 

JEjuatoru cum Honzonte fctlio es~l li- 
nea Mqutnetltalu,punclis vertortm 
& occafue terminata.p. tzj. c. r r. 

Semidiamcter So/ie tnfertor rtfiacls 
minor apparet , qmam fmperior tti- 
iem refiatla.pag. *j\ verf.tf-. Ter- 
r* ai Solie. Terrtt ai femtitame- 
trmm Eccentnei Solu. Tcrracfl mil- 
liariormm Gtrmantcormm S60. pag, 
toz. aifinem. 

temiismmeter Ecccntrici Soiie efi mii~ 
uar.gcrmj.nic. iozzooo* 

X i S ic- 
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Sidr n, vt Sot refringuntttr.p.jj affert, 
l p. i$l c Jj. tnatiena tccatranjfe- 
runtur Rrfiafttonc.f.__i__Ju. altitu- 
itnem vcrMm fupra bortzontcm nun$ 
quam oftendunt. tbjt^i. quando tn_* 
borizonte apparent % funt tnfia eunu c. 
p 4 r-J? j quandotn bortzontefunt, 
apparent, fupra eundem. 1t.jf._4.di- 
fiantia Vtfa duorum fiderum ineodc 
verticatt tacenttum , minor apparet 
qttam tft. tbja. f. in hortzonte fitsi», 
dtftanttam veram & apparctem fen- 
futnon mutant: tb._n.j_. neque am 
plttudtnem tnSpb4rarefta _n.j1.fcd 
tnoUtqua.ji. g htnc fit vtSoI tn M~ 
qutnofttUdccltnarecrcdaturji__}. (? 
Jidcra hortzontem fimul ftringentiaj 
plm a fedtftarc.quam re vera dtftct, 
aut fupra eundem dtftarc putentur. 
tb. duoveltrutfidera tnverticaltbui 
eircults vicmU dtfferentes altttuds- 
ncs nafta, ad fe fecundum altttudtnet 
plut a-ano conuergunt.p. a6. num.jo. 
vnde alta datur ratio , cur vtftu ea- 
dem hortzonti vicina conjpicatus 
strbttrctur dtfccfitjfe fecundum latt- 
tndtncm ,cum confcdtrint ftcundum 
altttudinem. ibid. borealia cur in cit- 
vtatis feptentrionaltbtu debtto plru 
vergant in borcam. pag. f$. num.j, 
•ccumbunt fupra horizontem confti- 
tuta ; ortuntur antcquam anttpodt- 
bus occumbunt, &c pag. ff. num. 2, 
Stderum tnuefttgata per tubum in- 
ter fe proportio. pag 99. Eadenu 
qua Sotis Refiaftio , d Soie ad oculum 
*Vi%>p- lU- n.i.tya. 
Sol. Vtfst Solis portto apparet Circulus. 
ptigj.numj.pag.___, num. u.fcftit 
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Soiis cum ptatio vifam portiontm, 
non vifa dtrtmente communis, eft 
Ctrcutus p_i_u . j.p.2 Ji_i2. Htcctr- 
cultu eft Cantfotaru bafi s.pag 1 . n 4* 
Comu Solis radiofus. pag.j. num. 4* 
tstltttudo So.ts primarta. pagjJL.J. 
p.2j_j_l. 

longttudo primaria Solis. p j. n.£. 

Soltn Zenith ,extra % tnbonzonte quo- 
modo___r fecundum qualut plana re- 
fitugatur . acap.i V(que adcapjj. 
Jccundum quos ctrtutoJ.p±Ji.jjJt__% 

Dimcnfio Soluquid.pagjj. capjj qu4- 
iu__T quotuplex $b. Jecundumquam 
Soi refitngatur , feu verttcalts , fen 
mcditu fiuehortzontalu.p. 13 .____. tf. 
j6. cap. tz . Refitngitur Sol tn tis S§- 
lisdtmenfiwnibus , qu«e funtplanorum 
Vcrticalium tnctrculo Solu fefttones . 
capji. toto. Sot Horizontaiis maxi* 
matfultt Rcfiafttoncs.p.27 cap. 20. 
plusiufto cxattacur, & qnare % p.jj, 
cap.___z. citu tocustacet m radtorc 
fiafto. tbtd. quomodo fe ad oculu ha- 
beat Sol quodadfguram atttnet , ih 
omnt coett toco.pag 14J_T If ca\>.jj % 
ficundum altitudtr.em dtfictt. tbtd* 
fecundum attttudmtm excrtjctt pag. 
36 . cap.jj num f cccto conftanter 
Jcrenoptus eUipttcmfii quam ncbuh- 
fo. (T quarc.p 42 v.14- . cnrin_J__- 
qutnofttu conftttutu*, decltnarepu- 
tetur. pagj4j_u.jp cur in Hortzonte 
maior tudtectur.p 47. n _j. cx Elltp/i 
SphartCHs probatur. p. ff.ji.j. EtU- 
pttcus qutbus homtntbtu fimut.c? ptus 
Mur mtnus appareat.pan. rr &j6.tl 
ttum.__}. adfinem. tuxta hortzontenu 

fiar* 
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fiartvidttur.p. tg. V.2.fi<Praquam 
tnfia plm comrahisur tb.Jf. Demunu 
&p*g 60. n l. Solintqum, Uceraim $ 
&c p, 62. V. /r. Solu prodromm cx* 
ttcm. tt. v 18. Solts Excentrtctt*4 tu- 
bt opttci lcncjicit tnuefiigabtiis. pag, 
99. 

tolis diamtttr tontinet mitUaria Ger- 
m*mcaj, 946.0. p*g. 104. vcrf 1. 
SolUcum Honzonte t*mverm qu*m 
apparens cotatlm.pagtnaito cap. f9. 
de Sole pafttm tn toto optrt plura tn- 
tnits ,altbt tn Indtct fufipmi indi- 

ttdJ. 

ti » rctla,inpleniluniu horizontali- 
r, coptamfactt Rtfiatltonis SoUrit 
Lunaris atftycalculo tndagandat. 
\ 101.& 102.C.46. 

In Spharra feu Retla ,feu Olliqua ,/iutj 
Par*tleU,qutdpofitt Rtfi*tlto,tn Ho- 
rolografoUria t in loc*Solispervm- 
hras oflen/a , in linesn horarta* , am- 
plrtudtnes , tn diti & horm, &C. pr#> 
ter *lta multaloca, txpltcatum inut- 
mts.p.jo. fi-f2*J3*& J+- Vidt.p. 12. 
num.3. 

Sphxt) ftdlat* , andtfiantiam * terraj 
hateat omnt fenfu (upertoremnccnc, 
quomodo tnd*getur p. 42^(2 48* 

$<d!*. vrde ftdera. Stcllarum tremor 
tfttdem quod Si mtillati» ,&prout- 
ntt a folo vaporum tntercnrfu.p 42. 
f. confirmatatft ; & p 132. v.4. 

Supci Bcics conicafolaris cont. p.hn.a. 

p. 2. w. 12. 

Refiaflfonis*** ptf ± ^crf.7. tftfub- 
tctUm funUt vfiidu % rtfiatltonit, 
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Vtfortj C UncapcrptnJicuUrit. p.§» 
num.u 

RtfiaHronu feUristft fubtetlumcentri 
terra. p.4.tLt verttcu cont felaris* 
ib.tLl radtj mctdtntia.p. r.!L± !$• 
nese refiaclionis tt. w, f. Itnta verti- 
calis , tbtsL num. ftmptr tfl p/4- 
num altquod vtrttcaltj.p. tvn 7. 

Superficus Rrfimgens. pag j num.tj^ 
p*g.4.verf 4_ Efl humtlis,pag.to. 
CoroU. l quando (f quart. pag. 76. 
num 

xjilt* cft ex mente Tjchonis mtUiar.gtr- 
man. i2.p*g. 74. loannu Keplcri t di- 
midtum , (Z in Vifum cadtt. pag. 74. 
& 2f. fuperficics htec fempcr eft. p, 
j6 num.£. altiortft ordinariiventis 
& nntthts. ibid. num. r. tft txtre- 
mttOA aeris quem haurtmm. ibisL 
num f. g. & 2 . &p*g-77- tium. 10. 
nonfinitur cum teptdo aereaut fum- 
mis monttum iugis. iL. nnm. u± 13. 
ad Crepufcuhriem fummttatem non 
pertingtt. thtd num. t±. obtrfliones, 
banc Atmofph*>r* fuperfictem ^kftt- 
pcrioreairtnon dtfcernt, tdco^nul- 
iamejftj .p*g. 7S- & 79- c*p. $6 pe- 
rtmetrt Elhpttci conctfto,& Elitpjeot 
atqut Refiatltonis cxtlitat fuperfi- 
ctem Atmofpartcam tanquam tna- 
ncm , redarguunt. pag 79. & viden- 
tur omnta atfjue tpfa defendtpoffej. 
ittdem. Rcffonfo ad otietliones , 4 
f*g. to vjqtte ad N<tm ViteUto 
& AtbAzen dijiintlam fupcrftcitnu 
fatis aonofcunt. pag. $0. num. l fei 
tn apfl cationt fela 4 notis difcrt- 
pant . Quod autem non vidcatur ih 
X ± Udi- 
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U dtfcretit , hinc non fiqttitur tU.im 
fton ej/ct . tlicl. num. Vapidm aer 
d pmro ptperficiepecultarifecernitur, 
pag. gr. nttm. 2. pag % 82. tnttit. ifi» 
nuofis Elltpfecj Ucunu , fuperfictes 
^AtmofphitrtCa non euertttur. p.82. 
ixihtat EUtpfcos atqut Rtfiacltonis 
fatis defendttnr aeru raritate, ta- 
mtt/i maneat (uperfici'S dtftmcla-r. 
thiJcm. Tametfi probabtkfitmum fit, 
fuperfictem Atmefpharicam d fnpt- 
rtore auradtfcretameffu % nihtlomi- 
nm tamen td adrefiacltonem non eft 
Jimpltcitcr neceffitnum , fed fuffictt 
ajntualens quadam dtfltncltt , qua- 
lem rtptrtmm in vttris vndulatit» 
ioCrijiaJbfibru tnfecla ftcuttninu 
JLefiexio mediorum difirettonem ex 
ntcefittatt non txtgit; tta neque Re- 
fiatlio p4g. 81 Superficics h tc c$~t 
terr* ad ftnfum ordm^rte concentri- 
€4. p4g. 84» in Rejponfione. ad juant 
mppropiuquat condenfationc , refugit 
rartfafltont idttjj mintrtm iti /#- 
tum , hic maiorem tccupat pag. f /. 
Ytdc Altttudo. Atmtjpbtrm* 

Tempus. Quomodo fe halcat ex Rc- 
fiatliont.ctrca dtes % htra* horologta, 
antictpattonem, & poflpofitione, &c. 
vide Cap 29. d p.^g.ad f r. Sol quo- 
ttdtt EUtpticw quottdierefiatlm.fit- 
perfictesrefitugens 'tmper exifltt , vt 
& ttm corpm. Quandt captandaj 
EUipfis. pag 97. cap.aj* Rtfiaclio- 
vi rcfpondtns cognofctrta % 4 vcro 
tccafu ad appartntcm, ex et^ Re- 
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fiaclionem etictrt v<l Qyadrfnttsi 
vel calcult. pa*. 106 r»~.io8. idenu 
tcmpm iu mtnnta Mquatoru redu* 
certj.pag. 106. & 107, Mora qu* £ 
pnntli altcutm ftlaris fummt , mtdtj 
. fcH imi , vtrt tccnbttn 4/ 4ppar<n- 
tenu , intercedtt , tsl Ttmpm Rcfia- 
Uioni plcnaria tfltm puncli rcjpou- 
dent. pag 10*. vtrf. & ncc ex v>tt 
puntlo tn altud cft tranfiltendjtnu. 
pag. 110 Temporis anttcipattt ma~ 
ior , qut Spktraobliqutor. pag 12: 
nnm Tcmpm anttctpatum cogno- 
fCtrCi pag. 124- Corol!. 6.& co Rt- 
fiatlioncm & alta mnlta cltccrcj % 
Vidc totum cap. 44. 

Terrmnus. Rcfatlionu maxima eff 
Hortzon fenfibilu trdinarii & per 
4CCtdcns± per ft radtm refiaclionia 
ad verticalem lineam refitu t etiam 
in 4'tt confiflens. pagma 27. zS. 
cap.20. 

W.aditrnm inclinatorum vltimm ttr- 
mtnm tftradnu conttngemiqx p.$2, 
adz. 

Trs&jtorcs Optid ad Refiafiionchu 
agtetfinne pleriqne tn medtu dtucr- 
fes fupcrficHm Rtfitngtnttm p*g l* 
nnm.tj. pag ±. v,£. p. 76. n:tm. j. 
pag 80. nnm, 1. deindt R tdiorum ad 
tOam fuperficitminclmationem. *<tjr. 
2q. num.z . Variahtitm A mofph t a* 
attrra dtfhantiam, pag 30. num.±. 
p4gin. 76. & 77. nnm. g. 2 ±&- 
Corpiu refringens facinnt aerem. p. 
76. num 2 /• &c Vtdentur ali- 
quifnptrficitm difcretam repudtare. 
p 7i* *1» f 79- /• Tandcm.p gt. jl_u 
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j/hazen fuptrfictlRefitngtnte dftin- 
tlafacit vettn aere adconcautiLun*» 
p. 7S.tLL& p.$o. tL± vcttn vaport- 
tiu ad Hortzontem. p. £/. v zo.idem 
docet Vttellto. thd. Sec dtffenttt Tycho 
Braht,p. 74. & loan. Keplerm ean- 
dem oculu afpeflattlem affertt.p tj. 
1LL&2. Tradiderunt Rrfiaflionum 
Tabula4,fediutricM.p. 100. 
T'cmorSolis,^ 66. ctrcafinem.p.71. 
V. tj. tottu ftepe Sot concutttur. tbtd. 
vnde prouentat. p. £±l ctrca.ftnenu, 
&c. 

Tut-u\optirus. Aptm adotferuandum 
So/em. p. 91 &c. Iufta etm ad Sotem 
tranfmtttendum dtduflto tunc eft 9 
quando tmago So/ts tn chartam dedu- 
fla t mundamtn pertmetro prtctfio- 
tiem exhthterit. qucm mmu vetp*- 
rum aperttu confundtt , nutis candi- 
d<emodo & p/eratyfljuovc/citru/eo 
colore vtttat. p. 92. v. 12. Hjcmeta- 
xandm , aftate contrahendm. tb. v. 
*o. &p qS ± Dtftantiachartaatubo 
maior matore , mtnor mtr.oremprtm 
fcntat Solu fpeciem. tb v. 2JL Vttrajt 
# tuto malt trtdita vttiantfiguram So- 
lu.p 94. idem obitflum tuto vitinM 
dartorem & forttorc fpecicmcomtt- 
tit,quamrtmotum ; & dtdufltonem 
tutt tongiortm dcfiderat quam tllud, 
p. 9$ Dtduflto tutt vel contraflto, 
admorto vet remotio k charta , com- 
penfatSolu elongationtm a terra,&c. 
tl. Confupo fimutachri t ofttndtt a- 
ptrturam tuti non tjfe proporttoni- 
tatam diftantisobtefli. tb v.24.auo- 
modo emcndanda.tb. obtcflaquthu 
tnnnditcr tranfmutendu vntta tubt 
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aptrtterafufficit % fuam intcrfepr*. 
portiontm vtfualtm ojffcrunt. p. p J. 
& 99. Sidcrum a ttrra diftanttam 
ftnfu dtffcrentem prodtt. tb. Hom§* 
temritat cce/t Mo/titsntJ cucrtu.th 
ftabilit exccntrtcat. tb. Stdera qu* 
matorem tubt dtdufltontm exigunt 9 
funtttrru vtctntora ; qu* mtnorem 
funt remottora. tb. Exttntritttm So- 
lu, tmbotnuefttgabtlu. ib. 
Tycho Brahc. Tjchonit Brahe de Ke- 
fiaflionibm doflrina probabi/u t p.tt. 
t. 22. AtmojfhaTAaltttudtncm , cum 
Crepufclu tcrmtnat.p. 74. Acremad 
tuna Spharam txtenuat. p. 7*. t. $6\ 
tL u Tabulas Refiafltonum tondtdst 9 
modos eafdem obferuandi propofutt. 
p. 100. lot Angulum Refiaflionu non 
tn aere , fed oculo tcrmmat. pag. 103. 
Rejp.u 

Vaporci . Humi/esp/iu refiingunt. f.ig. 
tap 20. rortdi,tenues t pellucidt, &c. 
pt funtrefiafliui t quam terret ficci, 
fumtdt, &c. p. 42^ m quafttone. In- 
tercurfu fuo Solttremore , fleUis fcin- 
ttllattonem procrcant. tb f. Confir- 
mata eft. variabttem habent & terrd 
dftanttam. p 20 a 4. Altaat^alta 
tempertes , denfirat , fuperficies, &t. 
Solem ftfitt , fupra p/m quam mfiaj * 
toarflat, &t. p. ££. quo plures funt 
vapores , hot mtnor ordtnarte Solii 
totitraflto. p. 6j.tnjtnt. Ventos ge- 
nerant. p. 66. v Lttngunt Solcm,td- 
eo e co/ore Solu iudttiumferrt po~ 
teft de vaporitm & tocti temperj^*. 
p. fL &_7*. etltimplcrttmqjafcendut 
X f qttam 
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quam nuhs. p. n> i notieB.i . V*?or& 
%n nubes , & nubiii tn V*ports mut*- 
tto.tb.cxhaUti nancifcuntur fupcrfi- 
ctCpcculiarcp.Si^nj. id^exfenten. 
tia etiamVtrcUionU atfyAihazeni,qui 
fupcrficicm hanc dtflnguue, ab *'erc. 
ib. Terr*vbify sequaltttr incumhit 
ordmarte, in cltmatt faitcmeodcm, 
tttfy fiifitores aut altiores funt tn ho ■ 
rtzontt.quamfubZjuthj Itctt altttr 
apparcat. tb. 

Vcnti.Ex Vaporibmgenerari vidcntmr. 
p. 66. dj, tb. v . 23. p. 6f . ab acre di- 
fcrcttfunt ,fcd Vtfmm dtfcretiofugit. 
p. So. n. 2. 

Vcxte x ConifiUrU,p.t.n _a p.2jLi_jn- 
tfl pUnoRefrntltonU.p j. _nj coincidit 
tum punllo oculi vtfirio.ib. d eeopafi 
Jimfitmentio* p.j. *dtt. vfifc eom- 
ntmnU rcllo & tutrfi Solis cono.p,u2. 
tap.su 

Ver tex idem quod Zenith. qmid Solin to 
f*ci*e,&c.vide Zenitb. 

y crticalis circulus femper &film locu 
SolU tam verum qm*m apparcntcm 
dcfignat.p. loy.f. Arcm. & Qmi*. 
papmjj intotoopert. arcufuomcn- 
furat Rcfrafttonem. ib.j& *Ump*f 
ftm.pcnpfum folum (f ftmptrpUnu 
Hfjratttanum ccclcftmm traducitmr. 
p.f-p t <f6 7-P-9 f S.e.o.&c. 

Vcrticalis verus , cmm circmlo Longitm- 
dmU prtmarto quando coincidat.p. 

UJf-t. 

.Vitrt quomodo rtfringant. p. *6. c.24 . p. 
V-lS- 19> &*o cap.2S . qmomodo im 
Tmbmm Opttcum rcclejmttnfercnd*» 
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Vmbrac Gntmonic* quomodoex Rrfr*- 
Rtonc in altena4 horarum lineas, & 
f*ILtcesZodt*ct locos dctorqueantur. 
p. so. s*> S*-B'JA- Stnuofi Elltpfeos 
rcccjfm , Vtrum jxijhtnt ab Vmbraj 
opac i corporU intcneEit, anavcraa 
Rcfratltonc.pA-tS). &-6j. Vefiigtunu 
vmbr* in Aqutnotlio ab apice fliit 
protcllum curuie H p.127.12S . Vm- 
tra tcrr* * radtis SoUrtbm refrattU 
fccatur.p.ijo . conci_i. Et totm quafi 
ipftm conm abipfisperuaditur.p.iit. 
concL_j.. Htnctjmulto magU Lunam 
Ecitpfatam ptr totum maltgno quoda 
Immine tnjpergmnt , quod vmbr* ter- 
rentmixtum , ttfypcr vaporcs tn 0- 
culos regrejfum , tttros ipfim colores 
tfficit. non autcm fitluim circ* Lm- 
nam haittm,*mt Jpiendor n*tmr*tnft» 
tm.tb.conc l.c.6.7 . 
\ndxfimtrattm quidamvitrUaliuut 
peUuctdU corporibm tmmerft Refr*- 
clionU tcntrem tmmut*nt cateris 
mmimparibm.pSo.v.t . 

Z. 

Zcnith.p_6_cj. nmnqu*m refrtngitmr.p. 
i6.n.t . Soltn Zentth p.tz.conc.i.2 cx- 
tr*Zenith.p.j4 concj.pu6jn_1.par. 
tes SolU * Zsnith remttiores t acctdut 
obitquim tn Atmofph<eram pjj. conc. 
2 hmc dtfformU Solis refrjclio. p. ts- 
verfj.pjj. c. 21. p.tr _n. 2. Zentth 
tffitbermm ab omni RefraclionU m- 
iurta.pag._4j. numa^-2. Locum dt~ 
litum rttintt. pag.___\\. nmm. i .tf 2 . 
VuU Lotm SoUs. 
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Zodiarut. Itm So/it *» Z»ii*toofitn- 
fm *b vmbrit. f. f2.&}j nmm. 2. 
leeum Solu tn Zoii*co inmt/itg*rt. 
fmg. 121. toroU. l, f*g i2r toroil 7. 
ttroU /. Ex loto Stlu tm Zoiuito to 



E X. 

gnitt Rtfrsfliontm & *!t*trmtrc. 
f*g. i22.corolL 2. ttr. J. f*g. iji t*- 
rol!. f . psg. 12 f. tortU. £. dt Zoii*t* 
f*fimu tn toto optrc occmrritmt*- 
tt*. 
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. L»n*mj 7 tctipCatam coloribm tetrit 
defarmat, crfiiuotayt quorundam o m 
pmiones damnat. tb. c§ncL f.6.7. 
lnctdentt/tveiinctdcns. pag. f.num. //. 
vtde Inctdentta, IncUnatto , Ltnesu, 
&c. 

Tangeni purc Atmofpharram, nthil 
refringitur. pag. 20. cap zi. proprti 
mn tncltnatur ad Spharam , fcd esl 
tcrmtnui radiorum tncttnaterum. p. 
Sz.adj. 

Rat efa&io, ampliat locum corporu ra- 
refacli.p. gf. 86. & tf.fitnotantum 
talorts , fedcttam traclione & mem 
vacut p. 8f. adi.&p. $6 n. 6. & 7. 
Modus rarefacltonem tntroductndt, 
& menfurandt. tb. 
Kintzsaitaeftparttum rarefatlarum 
comtnnatarttm ; alta dtffolutarum. 
lila claritate & perjptcuttatem dta- 
phant auget , hac tmmmntt. pag. 88* 
89. &90. 
Rcgulzaliquotinquircndi,** 

tudo terr<eaddtflanttam Ftrmamcn- 
ti fenfibtlu ftt nccne pag. 4f.dtc. 1. & 
46 dtc 2 3.4 f 6. 
R( Hcxio & Rcfra6ho fibi victfitm fuc- 
cedunt. p fo.n. 2. Vt ft habet Sol rt- 
fiexut a (peculo , ad tdem.fimutachrt 
fut multtpltcattonc» ; tta refraclu* tn 
vaporibus, ad eofdem.pag. fi. n. g. 
ty o.fit etia a profundo corperu conti- 
nuatt.p.8$.adfin.p.8o.n.f.p 82.V.22. 
Rcfracjhoccelcltis acctdtt omnibus coeU 
punclufeu iuctdis fiuc obfcuru, cunu 
tn Vaports radtauertnt. p. 16. & 17. 
aff. 1. 2. 3. Ftt ab atiqtta VtfibtUs 
punclt tn fuperfictem ^tmofphara} 
tcrra conccntrtc* tnctdcntta pag 17, 
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num. 1.2 3.4. f. Ailineam perpen* 
dtcularcm.pag. 18. cenclt. & 2.de- 
finttur. pag.20. c. 14. p. 29. cap. 21. 
arg. 1. rtqutrtt fuperfictcm corpori 
refirtngtntt ciiuntlam.p.22. adi. & 
radtum incidentta fecantem poten- 
tta.tb. etm quantttat esl anguim Re- 
fracltonu. p. 20. c. 14. &p- 99. c. '4f. 
affictt fingula pattntu ccettpuntla-», 
prater Zenuh. eademexaltatplmtu- 
fto. qutdtnctrculoscoelt pofitt , Cc.p. 
4l.iT 44 c. 27.fidera tn aitena loca 
& attttudtnem coUocat. p.44. & 4 f. 
c.28. dtftanttM eorundcmtntcr fe & 
hortzontem abbrtuiat. tb. ampittu- 
dtnem orttuam'C occtduam augct, 
& minutt. tb. Qua Vhamomenaccelt- 
lcfttaaffcratterrtcolu.p. ff c.jo.dt- 
btlitat lucem & cotorcm.p 87.obtecl. 
4. colortbm altcnu tnfictt corpora re- 
fiacla.p.71 v 2 p.72. v. 6. p. 91.V.14. 
p.tii.concl.6. & atibtfafiim. 
Rctra&io Solis vntformis tnfcnftbi f U+ 
p. 13. c. 12. concl. 1. Difformutnfcn- 
ftbilu. p. 14. c. 12. concl. 2. Difformu 
fenftttlu. p. if. c. 17 conc. z.fit in So- 
lu dtmcnfiontbtu qua taccnt tnplanu 
verticalibtUf quates funt aUitudtnU 
' & fecundum attttudtncm. c, 12. totc, 
In Lottgttudtnu dimen/tonib 9 aut nul- 
ia , aut infenfibilis fit. p. 16 n. 1. 2. 
Maxtma tnortu& occafu. p. 27. c. 2 0. 
Termtnm Refraflionu maxtm<c efb 
radtus Refratttonu ad verticalenu 
lincam rcclus, non autem horizon ap- 
parrens per fe. p. 28. Mmtma tn Zt- 
ntth & Uadtr. tb. media tnter hori- 
Zontem & tlla. ib. Maior a vaportbut 
humtuortbus.p. 28. c. 20. Etquiafie 
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adhneam fervendicularem , tdcirco 
ftlem exalt.vp. c. 22 dus ab ortu 
adortum ,aloccafu adoccafumpro- 
iucit ; v:i & arcut dturnos ; contra 
noflurnos corrtptt.p. 49. n. t. & 4. 
i*i dtes 4 mertdtano difcretos nthti po- 
teft.ib n.2.& i qutdpofitttnhoraa, 
Vmlra* gnumonum , intempora fub 
Spbara qtauis , tn borotogta r c:othe- 
ticji, Quadrantes % Cylfdroj , Vcrti- 
ealia,&c. eipag. 49 ad fffub ortum 
C occufum tranjfert vmbra* in it- 
nea* borariat *lienae p ft. dicendo 
$.& 4 ln graddus ty mtnutu quo 
modo cognofcatur p.too &tot.per E- 
elipfm LunaHorizentaicm ccntralem 
atf jj calcnlo acqtsiritur.p. 101.&102. 
Jnguius Refiafttonis folaris idem eft 
fenju , ctem ecquem tn oculofacit Im 
nca refiaila , ej radtm a punclo Vtft- 
hili trrefiaclt aUapfut , Vel ( quodco- 
dem rectdtt ) cum arcu Verttcalu cir 
culttnter verum & apparentem Sotit 
locnmtnterccpto p. 102. 103,104. to f. 
Mefijfite SoJu non plcnarta cx vtra §r- 
tm aut occaftu hora cruitur abfqut* 
ctcalo.p. 10 f. Pienarta ex apparen- 
ee,p.io6 c49 p.uo. Defcrtptio V- 
tnufquc. tbtd. Eiicttur facttt/mc ex 
frama altqua Elltpji cumfua R'fia- 
Shione ccrto habtta.p. 112. e. ?2. Solit 
JLtfratltonem ope Analemmatu va- 
rtismodu geometricufactUtme inda- 
g\rc. a pag. 121. vfque adpag. 126. 

Sjpiforia mtenificentifiimi Conditorit 
. Det admtrabtlteer etucet cx Rtfist- 
• elioue.p. /4. n. 10. 
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Sc&iocommiiflts pUni alicunu cunu 
Solecsi circuLu.p.i n.$. 

Piant altcuiiu cum circutofolart , esi li- 
nea.p. 1. n.y. 

Plant verticalu cum circulo folari , efl 
Soiu Altttudo , vel primana , vel fe- 
eundaria, ideo j } dtameter veicbtrda 
dttmctro mtnor pag.i. num.j.p.z. 
num. 10. 

flant Longitudtni* cum circulo folari, 
esfSoiu Longttndo p i.n.g p.2 n.tt. 

Pianorum verttcaltum tnter fe t eH itnea 
Verticalu.p. 7. c.4 quando congruat 
eumcommumomntumplanorum al- 
tttudinu feilione p 10 v.2+ 

tlanorH [ecundariorH altttudtnu qna. 
p. 7. c. 4 facit angulum cum Verti- 
ealt tinea aqualem attitudmt Solis fm- 
pra horizoneem. tb. cadtt cxtra ccn- 
trum ttrra. tbtdcm. 

Se& ' o Hortzontu ey paraUeit d Soie de- 
firipti , eil vertu Soiu tn Honzonttj 
iocu4,fubttloparaUeto.p. 117. c. r$. V, 
14. Apparens Seluinboriztnte Itcue, 
eHfetlso Hortzontis & Verttcaliscir- 
tultquam Soitnfidce, &c. ib. ctrca fi- 
nenu. 

JEquatoris cum Horizonte feil.o eil lt- 
nea JEqutnoc~lialu,punclis vertortui 
& occ.tfm terminata.p. 127. c. r c. 

Semidiamctcr Sotu tnfcreor rtfiacld 
minor apparee , quam fupertor tti- 
dtmrcfiacla.pag.2f.vtrf.ifH Ter» 
r* ad Sotu. Tcrr<e ad femidtamc- 
trum Eccentrict Solu. Terraefl mtl- 
iiariorum Cermanttorum S60. pag. 
102. adfinem. 

Semsdsameter Ecccntrici Soiie cil mii- 
kar.gcrmanic. teteooo* 

X s Slic- 
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Sidrn, vt Solrefringnntnr p. /7 affert, 
J p.tjic fj. tnaltena iccatranjfe- 
rmntmr Refiatltone.jt.44. altttte- 
dinem veram fupra bortzonttm nmn$ 
qmam oflendmnt. tb. n. 2. quando in_j 
horizonte apparent,fmnt tnfra emnae. 
p 4f. n.$ qmandotn hortzentefmnt, 
apparent.fupraeundem. tb. n. 4.di- 
ftantia vtfit dmormm fUermm ineode 
verticatt tMcenttmm , minor Mpparct 
quam cft. tb. n. r. tn bonzonte ftttL», 
diflanttam veram & apparetem fcn- 
ftttnon mmtant: tb. n. 6. neque am 
plttmdtnem tnSphararetla n. 7. fed 
tnolltqua. n.g htnc fi< VtSol tn AZ- 
qmnotltU decttnarc credatur .n g. & 
Jidcra hortzontem ftmml flringentta* 
plm a fediflare. quam re vera dtftct, 
aut fmpra emndem dtflare pmtentur. 
ib. duoveltrtafidera tnverttcaltltu 
etrcmlu vicmu dtfferentcs aititmdi- 
ftcs natla t ad fe fecmndmm altttmdtnet 
pltu tquo conmergmnt.p. 46. nmm. 10. 
vnde alta datmr ratto , cmr vtfies ea- 
dem hortzonti vicina confpicatms 
arbttretmr dtfcefitffe fecmndmm lats- 
tmdtncm ,cmm confederint fecmndmm 
ateitmdinem, ibid. borealta curtncU- 
matU fcptentrionaltbtu debtto flm 
Vtrgant tn boream. pag. f$. nmm. 7, 
•ccmmbmntfupra hortzontem confti- 
tuta ; ortmntmr antcquam anttpodt- 
bm occmmbmnt, Cc pag. ff. nmm. 2. 
Sidermm tnmefltgata pcr tubum in- 
tcr fe proportto. pag^ 99. Eadcnu 
qua SelU Rtfiatlto , a Sole adoculum 

*vfih>p. 132.t1.3ty4. 
S< > i. Vtfa SolU portto apparet Circuliu. 
. pag i.num. i.pag.z, nmm.11.fdh9 
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Soiis crnm ptane vifitm portionem% 
non vifa dtrtmente commmnU, ell 
Ctrculut p. 1. n. 3-p i. n. 12. Htccir- 
Cttlm efb Cont fotarta bafis.pag t.n 4* 
Contu SoiU radtofitt. pag. 1. nmm.4* 
%j4ttttmdo Sotis prtmarta. pag. t.n.j. 
p.2 n. u. 

longttmdo primaria SolU.p t.n.p. 

Soltn Zentth .exira, inbonzente qno~ 
ntodo & ftcmndmm qualta ptana re- 
frtngarmr. acap,t. Vfqme adcap it. 
jccundum qmos ctrcmlos.p. 12. 13. n /, 

2.3.4. r. 

Dimcn/io SolUqmid.pag 13. cap.12. qut- 
lu C quoruplex tb. Jccmndmmqmam 
Sol refrtngatmr , fem verticaUs , fen 
mcdttu ftmchertzontaltt.p. 13 14- 
/ 6. cap. 11 B efringitmr Sol tn tu So- 
iU dtmenfontbus , qu* fmn: planormm 
Vcrttcalimm tnctrculo Soiu fefitor.es. 
cap 12. toto. Sol Horizyntalis maxU 
masfitht Refiaclioncs.p.27 cap. 2t 0 
pltutuflo exaitatmr, tT qttarcp.33. 
cap. 22. etus locut tacet m radto rc- 
fraclo. tbtd. quomodo fe ad oculH ha- 
beat Sol quodadfguram atttntt , im 
omnt cotlt loco.pag. 34. & 3f cap. 23» 
fecundmm altttmdtr.em deficit. tltd, 
fecundmm attitudmem excrefctt pag. 
36. cap. 23 nmm r cccio conflanter 
Jerenopius eUtpttcmfii quam ncbule- 
fo. & quare. p 42 v. 14. cur in JEm 
qumotliu conflttmtut, declinarepm- 
tctur. pag 4f.n.g cmr in Hortzonte 
maior tmdiectmr.p 47. n. 2. ex Efop/i 
Spharicm probatmr. p.ff.n.3. ElU- 
pttcms qutbut homtnthu* fimut.&p/ut 
amt mtnus appareat.pag. rr & f6.k 
num. 4. adftnem. imxta hortzonrenu 
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flarevidttur.p. r?. v.2.fi't>raquam 
tnfi 'a pltu conirahitur tb.fi .Dtmum* 
&pag 6o.n /. Soltntqum, Uecraim, 
&c p. 63. V. /r. Solis prodromm txo 
ttcm. tb. V tg. Solu Excentrtett** tu- 
h cpttci lcncjicto inueJitgabtiU. pag. 

99- 

Zolis diameter tontintt mitUaria Ger- 
wmntcaj, 9460. pag. 104. vtrf r, 
SoiUcum Hortzontt tamverm quam 
apparcns cotutlm.paginauo cap. co. 
dc Soiepafiim tn toto opere pluram- 
utntts ,alibt tn Indtct fufifitme wdi- 

Catdj. 

Sphzi » recla,inpUnituniUhorizontati- 
bm, eoftamfacit HefiatlionU SotarU 
& LunarU abf^calculo tndagantU. 
f. 101. & 102.C.4O. 

Io Spharra ftu Rctla , feuOlliqua ,/iutj 
Tara n eta,qutdpofitt Refiatlio,tn Ho- 
rologtMfoUriM $ in tocaSotUpcrvm- 
bro4 oficn/a , in linta* horartaa , am- 
plittidtncs , tn dtts & horm, &C.pr<t- 
ttr Mltamultaioca, txpltCMtum tnut- 
ntts.p.$o. rt f2.f3.& /4. vtde.p. 12. 
num. j. 

Sfhxn ftellati , andiflanriam a terrt* 
habeat omm jenfu [uperiortmneene, 
quomodo tndagetur p. 47' (? 48* 

$itl\*. vrde fidtra. Stcllarum tremor 
eff tdem quod Scinnllatu ,& proue* 
ntt a folo vaporum tntcrcttrfu.p 42. 
f. confirmatatff ; & p tp. v.4. 

Supci tu ics conicafolarU eom. p. 1. n. 4. 

p. 2. n. /2. 

i\efiacl<enUqu* pn? a-Vfrfa tflfub- 
iclU* 1***1* vfildis t refiatlionU, 



vifortj C iintapcrptndieuUrii. p.a» 
num. /. 

RtfiatlionU foUrUefl fubittlumctntri 
terra. p. 4. n. 2 vtrttcu cont folarU % 
ib. n.j r*dtj wctdtntia.p. r. n. 4 U* 
nta rcfi*Htonu tt. n. y. Unea verti- 
calu , ibtd. num. 6. femper e(\ fU- 
num altquod verttcaltj.p. f. n 7. 

SupcrficKS Rrfimgens. pag 1 num.tt. 
p*g.4.verf 4 Efl humitU,pag.t9. 
Coroll. 1. quando (f quare. pag. 76. 
num %.t?9. 

xstlta efb ex mtnte TjchonU mtUiar. ger- 
man. i2.pag. 74. loannU Keplert % di- 
midtum , CT in Vtfum cadtt. pag. 74. 
& 7/. fuperfictes hae fcmper eft. p. 
76 num.4- attioreftordinarieventUt 
& nubibus. ibid. num. r. tfb txtre- 
mitax aeris quem haurtmm. tbid. 
num 7. f.& 9. &p*£> 77- num. 10. 
nonfiniturcum teptdo aereautfum- 
mU montium iugU. tb. num. 12. /£• 
ad Crepufcutorum fummttatcm non 
perttngtt. ihd num. 14. obitftiones, 
hanc Atmofphar* fuperfictem >afu- 
pcrioreaerenon difeemt t ideocj } nul- 
lameffts .pag. 7$. & 79- c*p. *6 pe- 
nmctrt Ehpttcixonctfto,& Elltpjtoe 
arqtte RcfiatlionU extltta* fuptrfi- 
ctcm Armoffartcam tanquam tna- 
ncm , redarguunt. pag 7$. & vidcn- 
tur emnta abfjut ipfa dcftndt pofic,. 
tttdcm. Rcjfonfio ad obiecltoncs a 
fag. £0. vfqrte ad S4- N*jw VircBio 
& Athaztn dtflintlam fuperficttnu 
fatU aonofcunt. pag. go. num. /. fed 
tn apfl catione Jola a nobU difere- 
pant . Quod autcm non vidcatur ifr 
X 4 Udi- 
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U Jtfcrctie , hinc mn fetjttitur ttftm 
non ejjct- tbtd.. nunt. 2. Vapidns aer 
* pnro Juperficiepeculiarifecernttnr, 
pag. gt. nnm. pag. £2. tmtt§. tfi- 
rtuofis Elltp/eos Ucunii , fupcrfictes 
tJtmofph.eriea non cnertitur. p. 82. 
JtxihfdS Elitpftos atqnt Rrftalbtonis 
fatis dcfendttnr aerts rarttate, *a- 
tnttfi maneat fnperfictts dtftmcltL.: 
tbidem. Tametftvrobabtlfitmnm fit, 
fnperfictem Atmefpkaricam afupe- 
rtore auradtfcretam cffe-> t nthilomi- 
nus tamtntd ad refiacltonem non eft 
fimpltctter neceffanum , fed ftsffictt 
stquiualcns quadam dtfimclio , qust- 
lem reptrtmus in vttris vnduUtis. 
in CriftaUofibris tnfcfia ftcut tmnu 
JLtflexio mtdtorssm difcrettonem ex 
rteeefittate non exigit; ita neque Rt- 
fiaclio pag. 8$ Suptrficics hac eft 
ttrrd ad ftnfmm ordsnarti conccntri- 
tst. pag. 84. in Rejponfione. ad quam 
mppropttiquat condenfatione , refugit 
rarefailtone ideo.fo minortm tbi /#- 
eum , hic maiorem occupat pag. gf. 
Ytde Altttudo. Atmojphtr*. 

Tcmpas. Qnomodofe haleat cx Re- 
fiatltont,ctrca dtes, horat korologm, 
nnttcnrattonem, & pofipofittone, &c. 
•vtdcCap 29. a p.49.adff. Solquo- 
fidtt EUtpttens quetiJierefiaclus.fis- 
perfictes refirtugens r omper extftit, ve 
ejf etus corpus. Quando eaptanda^ 
EBspJis. pag 97. cap. 43* R.fiaclio- 
ni rcffrondtns cogno r cert_> , a vcro 
occafu ad appartnttm, ex cofr Re- 
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ftjftienem efictrt Vfl QyadrjnttLn 
vel calculo. pa<r. 106 ro-.tog. idtnu 
tcmptss in mtnteta Squatorts rtdn* 
tcre^.pag. 106. & 107. Mora qu* 4 
punclt altcutus foiaris fummt , medtj 
feu imi , vero occnbttn ad appxrcn- 
tenu , intercedtt, til Tempus Rcfta- 
iiions plcnari* tUtus punclt rcfpon- 
dens. pag 109. verf. g. nec ex v>io 
pnnclo m aitnd cfl tranftltendmnj. 
fag. tto Temporis antictpatto ma- 
ior , quo Sch<craobliqutor. pag 120. 
nnm <?. Tempnsanticioatnmcogno^ 
feerc pag. 124- Corof!. 6. & to Re- 
fiatlionem & alta mnlta citcercj % 
vide tatnm cap. 44. 

Termlnus. Rcfratlionis waxim* eff 
Horizon fenfibilis ordtnarte & pcr 
accidens ; per ft rndtns rcftatlionie 
ad verticalcm lineam reEItss, ettam 
in a'to confifiens. pagtna 27+28. 
cap.zo. 

H.adiorum inclinatorum vhrnnut tcr- 
mtnus tliradint centtngemtA p.?2, 
aJj. 

Tr;&jtorcs Optici std Rtftailionehu 
agnofcnnt pleriqne tn medtis Jtucr- 
fis fnperficHm Rtfringtntem p*g.f. 
nnm, 1;. pag. 4. 11. 4. p. 76. nitm. 
pag go.nnm, 1. deinde R tdtorum ael 
tOam fnptrficitminclmationtm. "ttg. 
ig.num.i. Vartabtlem A mojfh t « 
attrra difiantiam, pag $0. nnm. 4, 
pagin.76, & 77. nnm. f, 9 10. &e. 
Corptu rtfringens ftcinnt aerem. p. 
76. num 7 f. 9. &c. Vtdentur ali- 
qut fnperficcm dt r crrt am rtpudtare. 
p 7i**i*p 79' f' Tandem.p 80. n. /. 
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Alhazen fuptrfictlRefrtngente dftm- 
clafaat ve/in ae>e uAConcauuLun*, 
p. 78. n. i. & p-So. n. t ve/tn vaport- 
ttu adHortzentem. p.fi v *o.tdem 
docet VttcUio. tbid. Nec dtffcntit Tjcho 
Brabe,p.74.& loan. Kep/erus ean- 
dem ocnlu ajpctlabtlem affertt.p je, 
V. 1.&2. Tradiderunt Rcjrailtonum 
T*bula*,fcd/ubrica>f. p. 100. 
T' cmor Solis , p 66. circafinem.p. 71. 
V. tf. tottu ftepe Soi concutttur. tbtd. 
vnde prouentae.p. 84.. circa.finenu, 
&c. 

Tubusoptirus. Aptus adobferuandum 
So/em.p.91 &e. IuftaetiuadSo/em 
tranfmtttendum dtduflto tunc efi, 
qttando tmago So/is tn chartam dcdu- 
Cla, mundamtn pertmetro pr<ectfto» 
ncm exhtbttertt. quem ntmis velpa- 
rum apertiu confundit , nttbis cavdt- 
d*> modo & plcrotyfldHo vel c<eru/eo 
co/ore vtttat. p. 9$. v. 12. Hjeme/a- 
xandiu , aftate contrahendus. tb. V, 
zo. &p.Qfr Dtftanttachartaatubo 
ntaior maiore , mtnor mtnorcmpra?» 
fentat Solis fpcaem. tb v 26. Vitra* 
. tubo male tndtta vtttantfiguram So- 

. lu.p 94.. idcm obtttlnm tubo vtctnM 
tlariorem & forttore fpectem comit- 
tit, quam remotum > & didutltonem 
tult tongiorem dcjidcrat quam tlLud. 
p. 98 Diduclto tubi vel contratlio, 
admotto ve/ remotio acharta , com- 
tenfatSolis elongationem a eerra,&c. 
il. Confufo Jimu/achrt, ofiendte a- 
pcrturam tubt non ejfe proporttoni- 
tatam difiantia*obtetit. tb v.t4.qtto- 
tnodo cmcndanda.ib. Obtccla quibtie 
tnnnditcr tranfmtttcndis vntcn tubi 
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aperturafufficit , fitam inter/epr*. 

portionem vtfualem ojfcrunt. p. pf. 

& 99. Stderum a terra dtlianttam 
fenfu dtffcreneem prodtt. tb. Homo- 

centricM coe/t Moltttones euertit. $K 
ftabihe exccntrtcaa. $b. Sidera quaj 

matorem tubi didutlionem exigunt % 
fmntterris vtcimora ; qua* mtnorem 
funt remottora. ib. Excentricttaa So- 

lis, tmbotnuefttgabt/is. ib. 
Tycho Brahe. Tjchonis Brahe deKe- 
fratltombtu dotlrina probabt/is,p.2t. 
C.22. Atmojfhar^a/titudtncm ,cum 

Crepufc/is terminat.p. 74. Aeremad 

luna Spharam extenuat. p. ?f. c. 36. 
n. 1. Tabulat Refracltonum condtdtt, 
ntodos eafdem obferuandt propofuit. 
p. 10 0.101 A ngu/um R efratlionis non 
m aere , ftd oculo tcrmmat. pag. 10$. 
Hcjp. 1. 

v. r 

Vaporw. Humilesp/tu refiingunt. p.if, 
cap 20. rortdiftenues ,pelluctdt, &c, 
pf funtrefratliui,quam terrei Jica, 
fumtdi, &c. p. 42. tnquaftione. \n* 
tercurfu fuo Solttremore , JieDrs fcin- 
ttllattonem procreant. tb jf . Confir- 
mata eft. vartabtlem habent a terra 
dfftanttam. p $0 n 4. A/iaatq } a/ia 
eemperies , denftraA , fuperfictes, &c. 
Solem ftfiit , fupra p/m quam tnfiaj 
coarclat, &c.p. rp. quo p/ures funt 
vapores , hoc mtnor ordtnarie So/ic 
cont ratlio. p. Cs.tr. finc. Ventos gt-1 
nerant. p.66. v 1. ttngunt Solem,td- 
toji e co/ore So/is iudtciumferrt po- 
tcfi de vaportbtu & ccclt tempcrje». 
p. 71. & 72. altiuApUrumqjafctndut 
X f quam 
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quam nubes. f. 7$. in olieB.3. VaforA 
tn nubes , & nubiit tn Vapores muta- 
tio.ib.exbMatt nancifcuntur fupcrfi- 
tsepeculiarc p.Si. n. 3. idti ex fenttn. 
tia ettamViteUtonit atq^Alnazeni^ui 
fuperfictem banc dtflnguiit, ab aerc. 
ib. Ttrra vbiq 7 aqualtter mcumhte 
trdinarit ,in cltmate faltemeodem, 
re.j, fpifitores attt altiores funt tn bo - 
rizontt,quam fub Z.mtbj iicet altter 
appareat. tb. 

.Venti.Ex Vaporibmgtntrari videntur. 
f. 66. v. 1. tb. v. 23. p. 6f. ab aere di- 
firetifunt , fed Vtfumdtfcrcttofugtt. 
p. /#. n. 2. 

Vertex ConifiUrU,p.i.n.4 p.2.n\i2in- 
tfi pUno RefiatltonU.p 4 n.j coincidit 
tum puntlo oculi vifbrio.ib. de eo paf- 
fimfitmentioa p.j.ad 11. vfq r tom~ 
nsunis rtHo & tutrfi Stiis eono.p,u2. 
tap.su 

Vcrtex idtm quod Ztnitb. quid Stlin tt 
faci*t,&c.vide Zenieb. 

y erticalis circulus ftmptr &folm loeH 
SolU tam vtrum quam apparentem 
defignat.p. ioy.fi . Artm. & Quia. 
pAptmjj intotoopert. arcufuomcn- 
furat Refraclionem. ib. &aUa*pafi 
fim.peripfum folum & femperpUnu 
tXefraHionum cotleflmm traducitur. 
f.f.pt * f6 7-P-9 t S C9.&t. 

Verticalis verus , tumttrtulo Longitu- 
dtnU prtmano quando eoineidat.p. 

Vitra quomodo refiingant.p. 16. e.24. p. 
37. 38' 39» &40. tap.2f. quomodo iu 
Tubum Optttum rcttefinttnfercnda. 
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Vmbrx Gntmoniea quomodoex R.fia- 
cltone in altenat borarum Itneat, & 
falUcesZodtaci locos detorqueantur. 
p.fo. fi. ?2. f$. f4. Sinuofi Elitpfeos 
reccffm , Vtrum cxifiant ab Vmbra^ 
opaci corporis intertcEit, anavcraa 
Refintlionc.p. 6.60. & 61. Vefiigtunu 
Vmbra in JEqutnotlto ab apice fttU 
protellum curuieft p.127.12S. Vm- 
bra terra a radtU SoUrtbm refiafiit 
ficatur.p.ijo.concl. 1. Ettotmqua/S 
ipfim conm ab ipfis ptruadttur. p.131. 
toncl. 4. Rmctjmulto magis Lunam 
Eeitpfatam per totum maligno quoda 
lumine tnfj>ergune , quod vmbra ter- 
renamixtum , atfyper vapores tn 0- 
tulos regreffum , tetros ipfius tolores 
tfficit. non autem ficlttim circa Lu- 
nam balttm,aut jplcndor naturainfi- 
tm.tb.ctncl.f.6.7. 

Vndar fcutrattm quidam vitris altisut 
pelluetdit corportbm tmmerft Refia- 
cltonU tentrem tmmutant eaterts t- 
mnibmpartbm.p.go.v.t. 



Zcnith.p.6.c.i. nunquam refiingitur.p. 
i6.n.t. Solin Zentth p.ij.eone.t .2 ex" 
tra Zenith.p. 14 cone.$.p. 16. n 1. par - 
tes Solit d Ztnith remttiores % accidut 
obUquimtn Atmofpharam p 14 cone. 
2 htncdifformit Solu refi.tftto. p.tf. 
Verf.7.p.i4. c. 22. p.^r n. 2. Zenith 
tflltberum ab omni RefraclionU in- 
iurta.pag. 4$. num. 1. 2. Locum de- 
bttumretmet. tag. 44. num. /, ty 2. 
V*dt Locm Stlit. 




ZoJia- 
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Zocfiartn. leew Solu in ZoMmtoofltti- gtnte Rifrmfliontm tjr mlimtrmtrt» 

fm mb vmbrit. p. J2.& s! *mm. 7. pmg. t2z.torolL 2. eor. t. pmg. 12 j t*~ 

loemm Sotts tn Zoiimco mmefitgmrt. rtH. t. pmg. 12 j. toroll.7. dtZoJimet 

fmg. 121. eoroll. 1. pmg. I2J toroQ 7, pmfiinu w toto tptrc oecmrrit mt%. 

frtU t. Ex loeo Selu im Zedtmto et tit. 
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